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MOTES Ом TOPOSES А ADJOINTS 


NOTHING IS MORE FANTASTIC, ULTIMATELY, 
THAN PRECISION. 


ALAIN ROBBE-GRILLET 


IN PHILOSOPHY WE ARE ALWAYS IN DANGER 
OF GIVING A MYTHOLOGY OF THE ЗУМВОГ ІЗ, 
OR OF PSYCHOLOGY: INSTEAD OF SIilPLY 
SAYING WHAT EVERYONE KNOWS AND MUST 
АМТ, 


LUDWIG WITTGENSTEIN 
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NOTES FOR THE CNON-ALIEN) READER 


1, ARROWS. 1.E. LOGICAL CONNECTIONS, ARE INVISIBLE CONSTRUCT- 
IONS MADE IN THE PRESENCE OF А LOGICAL SPACE OR L-SPACE. 

THERE ARE INFINITELY MANY L-SPACES AVAILABLE, CORRESPOND- 

ING TO THE FORMS OF AWARENESS OR REALITIES THAT ТНЕ INTELLIGENCE 
MAY СОМРВЕНЕНО, 

THE INDICATION OF AN L-SPACE MUST NOT BE CONFUSED WITH ITS 
CORRESPONDING CONSTRUCTION. АМ INDICATION IS JUST A SEMIOTICAL 
EVENT WHOSE SURFACE STRUCTURE REFLECTS SOME OR ALL OF THE AB- 
STRAÉTIONS UNDERLYING THE L-sPACE. THESE CONSTRUCTIONS OR 
SO-CALLED DEEP STRUCTURES OF A SEMIOTICAL EVENT ARE THE ACTUAL 
CONSCIOUSNESS BEING AWARE OF THE PRESENCE OF AN |.-ЗРАСЕ, ІТ 
15 ASSUMED THAT EACH SUCH PRESENCE IS REAL IF AND ONLY IF ITS 
MODAL SPECTRA HAVE ARRIVED FOR THE SITUATION IN QUESTION. lloDAL- 
ITIES, LIKE AWARENESS, COME IN DEGREES, THE DEGREE BEING SUF- 
FICIENT OR NOT DEPENDING ON OPTATIVE CONTINGENCIES, MODALITIES 
CORRESPOND TO INTEGRATED FORMS OF CONSCIOUSNESS AND FORM THE 
SUBSTANCE OF THE AWARENESS OF THE UNIVERSE OF ALL LOGICALLY 
POSSIBLE WORLDS, WE THINK OF THIS UNIVERSE AS "STANDARD", 1,Е, 
AS A UNIVERSAL IN THE SENSE OF CATEGORY THEORY (rFoLLowiNG 
LAWVERE ET AL.), 


2. THE PRESENT FORMAT OF OUR STYLE OF THINKING IS INSPIRED BY 
THE GREAT BREAKTHROUGHS IN THE STUDIES OF THE FOUNDATIONS OF 
MATHEMATICS, WE EMPHASIZE OUR AWARENESS OF THIS INTELLECTUAL 
TRADITION BY BRINGING FORTH TWO OF THE MOST CONTROVERSIAL CON- 
TEMPORARY STARS IN THE FIELD TOGETHER WITH SOME OF THEIR MOST 
FAR-OUT CONCEPTUAL INNOVATIONS, MEANING OF COURSE ALEXANDER 5, 
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YEsENIN-VOLPIN'S ULTRAINTUITIONISTIC PROGRAM AND WILLIAM 
LAWVERE'S STUDIES OF MODELS OF ТОРО! CONSTRUCTIONS, 


3. THIS DEPENDENCY IS, HOWEVER, SUBORDINATED THE GENERAL РАТ- 
TERN OF EPISTEMOLOGICAL ANARCHISM WHICH OUR COSMOLOGICAL CRIT- 
IQUE ENVELOPS, BESIDES SPOTTING EPISTEMOLOGICAL ILLUSIONS OUR 
CONCERN IS RELATED TO THE CREATION OF AN ATMOSPHERE OF ATTEN- 
TION IN EVERY (NON-ALIEN) SITUATION WHERE THE CONTRARY MAY 0B- 
TAIN. THAT IS, ONLY SUSTAINED FEELINGS OF AWARENESS ARE REAL 
OBJECTS IN OUR ONTOLOGY OF INTENSIONS. [T FOLLOWS THAT ANY SITU- 
ATION $ WHICH IS МОТ PARAMETERIZED ВУ 3 IS. ALLEN FOR OUR 
PRESENT А1М5, 


Ц, SPACES IN WHICH SUSTAINED FEELINGS OF AWARENESS OCCUR FORM 

^ PARTIAL ORDER < OF THEIR APPEARANCES. ІМ ABSENCE OF AN ATMOS- 
PHERE OF ATTENTION THE CONTINUITY PROPERTY OF THIS ORDER IS 
VIOLATED, THE RESTORATION OF THE INJURED ORDER IS MARKED BY 
BARRING THIS ABSENCE (APPLICATION BAR ~ lwpucTioN (EnouwER)). 


5. THe ALIENNESS OF THE TACTICS OF ATTENTION BY WHICH THE ABOVE 
MODAL CONSIDERATIONS ARE SUSTAINED IS A FUNCTION OF THE TOLERANCE 
ОЕ ERROR WHICH IS PERMITTED BY THE CORRESPONDING OBJECTS OF. 
ALLENAIION. ІТ IS SUGGESTED THAT EVERY SUCH CHARACTER IS EXPOSED 
FOR DENIAL OF CONFIDENCE SINCE EVERY OBJECT OF ALIENATION ВУ 
DEFINITION HAS ITS SPHERE OF CONFIDENCE REDUCED TO AN INFINI- 
TESIMAL, THIS BEING SAID, WE REMARK THAT THE CHOICE OF BASIC CON- 
STRUCTION PRINCIPLES IN ТОРОЗЕЗ AND ADJOINIS 15 MADE WITH А 
PREFERENCE FOR THE LEAST PRESUMPTIOUS, ONLY TAKING 
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с (САМТОВІАН MEMBERSHIP) 
АНО 

UJ (DIRECTED SUM) 
AS UNDEFINED, 


BY THESE PRIMITIVES, WE MAY RECOVER THE ——= - OPERATION, 
у12. Е p ТЕ AND ONLY IF Ва AND Шаер ТЕ АМО 


ouv В == а, ов ---а,ов ........ он D —= as 
FOR дн ажа 

For EVERY Process Œ, —9 (Үүузе-........ m О 
—а,.— eee THE FOLLOWING DIALECTICAL TRI ANGLE 
15 BASIC, viz. 


аа —- а а 


222 


* а, 


UNDERLYING THE INFINITELY PROCEEDING INVISIBLE PROCESSES PRE- 
SENTED IN ToPosEs AND ÁDJOINTS. (ALTHOUGH INFINITELY MANY 
IDENTIFICATIONS AND DISTINCTIONS ARE SUGGESTED BY THE TIME CAI- 
EGOKIES, INITIAL SEGMENTS COVERED BY GALOIS CONNECTIONS suffice 
FOR THE DESCRIPTION ОР THESE COHERENCE SINGULARITIES) . 


6, ІТ GOES WITHOUT SAYING THAT THE PRESENT PRESENTATION ONLY 
REFLECTS THE FIELD FROM A RATHER SMALL (LIMIT) ORDINAL. ÜN THE 
OTHER HAND, BY FURTHER RARIFYING THE ATMOSPHERE OF ATTENTION FROM 


NOTES ON TOPOSES & ADJOINTS 


IV 


A REFLECTION AT A HIGHER LIMIT ORDINAL, THE POSSIBILITY OPENS 

UP FOR A SUSTAINED FEELING OF AWARENESS EMBEDDED BY A CONTINUOUS 
REFLEXION PRINCIPLE (ALONG THE LINES ОҒ BROUWER'S IDEAS OF THE 
CREATIVE SUBJECT, 1.Е. CONTINUOUS AT LIMITS). BUT THE USE ОР ТНЕ 
REFLEXION PRINCIPLE AT LIMITS MUST ВЕ GOVERNED BY SOME PRINCIPLE 
ОЕ CAUTION, SINCE EMBARRASSING CONSEQUENCES MAY FOLLOW STEPS 
BEYOND PROJECTED LIMITS IF THE BASIC PRINCIPLES LACK THE PROPERTY 
оғ BEING WELL-FQUNDED. THEREFORE, IN ALL EXTENSIONS OF THE МОТЕЗ 
ON TOPOSES AND ADJOINTS (1.E, SEMIOTICAL OBJECTS LISTED IN 
APPENDIX 3) THE PRESENCE OF COLLAPSING TECHNIQUES HAVE TAKEN 
PRECEDENCE, TOGETHER WITH AN ULTRA-INTIHATE PEDAGOGY GOVERNING 
THE INSTALLATION OF THE ENTIRE ENVIRONMENT TOPOSES AND ADJOINIS, 
THE GIVEN BASIC PRINCIPLES ARE INTENDED TO GROUND THE POSSIBILITY 
ОЕ FOLLOWING A CONTINUOUS REFLEXION PRINCIPLE (LIKE FOLLOWING А 
CLEAR LANGUAGE ў, 

7. То THE ABOVE CLARIFYING TEXT WE WISH ТО ADD SOME OF THE 
SOURCES OF OUR CONCEPTUAL FRAMEWORK, 


L.E.J. BROUWER: COLLECTED Works 1, ED. НЕүтїнв, 1975 

L.E.J. BRouwER: CoLLEcTED Works 11 Ер, TRogLsTRA, 1976 

A.S. YESENIN-VOLPIN: [NTUITIONISM AND PROOF THEORY, ED. KINO, 
MvHILL, VEsLEY, 1970, 

W, LawvERE: SPRINGER LECTURE Notes ІМ МАТНЕМАТ1С8 №, 445, 1975, 


SoME READERS MAY ALSO ENJOY 


C, Немміх: BRouwER's Lattice (МОРЕКМА Museet, 1976), 


FINALLY, WE MUST EMPHASIZE THAT THE FOLLOWING TEXT ONLY CON- 
TAINS RATHER CONDENSED EXCERPTS FROM NOTEBOOKS THAT WE HAVE 
WRITTEN DURING THE LAST FIVE YEARS OR SO. 
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SPECTRA OF MCDALITIES 


L IT 15 A WELL-KNOWN FACT THAT ACTIVITIES ENDING IN ART 
MAY NOT ALWAYS CARRY A WELL-DETERMINED MEANING OR SENSE. ÜN 
THE CONTRARY, THE LACK.OF MEANING(-FULNESS) IS COMPENSATED FOR 
BY (PURPORTED) AIM(S) EXPRESSED BY THE PURPOSE(S) GOVERNING THE 
INSTALLMENT OF THE GENERATING ACTIVITIES FOR WHICH END SOME 
PARTICULAR OBJECT IS TAKEN AS A WITNESS. ' THIS SOMEWHAT CON- 
FUSED REALITY SHOWS THE INDISPUTABLE IMPORTANCE OF THE IN- 
TERPRETATION OF THE OPTATIVE MODALITIES UNDERLYING ANY GOAL- 
ORIENTED ACTIVITY с А, 


II. ІМ ORDER TO FIX THE PURPOSEFULNESS OF AN ACTIVITY cA. 
SEVERAL RATIOS ARE TO BE MEASURED, SUCH AS 


INTEREST OF RESULTS 


р 

EFFORTS INVOLVED 
AND 
2) LONG-TERM SATISFACTION 


EFFORTS REQUIRED 


GIVEN SOME SATISFACTORY MEASURES OF THESE RATIOS FOR AN 
астгите CA тне IS A FURTHER REQUIREMENT ON THE MEANS 
AVAILABLE BY WHICH THE RESULT(S) ore А ARE ACHIEVED, №12, 
IT IS GENERALLY REQUIRED THAT ANY AIM ACHIEVED THROUGH 

IS ACQUIRED ONLY AS FAR AS FAIR MEANS HAVE BEEN PROVIDED. 
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ANY VIOLATION OF THIS FAIRNESS PRINCIPLE IS TO ВЕ CONSIDERED 
HARMFUL FOR THE CONTINUATION OF THE SITUATIONS Š GENERATED 
BY c А. ON ACCOUNT OF THE DISPLACEMENT OF MODALITIES, CAUSED, 
IN PARTICULAR, BY THE DISPLACEMENT OF GOALS RELATIVE THE 


INSTALLMENT or СА. 


ПТ, CLEARLY; THE CONDITION OF FAIRNESS FOR PURPOSEFUL AC- 
tivities © А IMPOSES АМ OBVIOUS RESTRICTION AS TO THE AVAIL- 
ABILITY OF MEANS FOR REALIZING cA. THIS RESTRICTION MUST BE 
EVALUATED RELATIVE THE HIGHER-ORDER AIMS UNDER WHICH с А 15 
SUBSUMED. As РАВ AS CLARITY AND CERTAINTY IS SOUGHT, THE FAIR- 
NESS PRINCIPLE IS BUT A HIGHER-ORDER MEANS FOR OUR EPISTEMIC 
DEVELOPMENT, AND ITS VIOLATION POSES OBSTACLES AS FAR AS 
(FOUNDATIONAL) COMMUNICATION IS AIMED AT (TO WIT, ITS DEEPEST 
THREAT). 


IV. FOR THE PURPOSE OF RESTRICTING THE ABOVE-MENTIONED RE- 
STRICTION, TWO SPECTRA OF MODALITIES ARE DEFINED FOR THE SAKE 
OF OPTIMAL FREEDOM IN ACTIVITIES cA RESTRICTED BY FAIR MEANS. 
Уі2. 


(1) THE FIRST SPECTRUM WHICH WILL BE DESIGNATED FREEDOM] ОК 
Е] AND 18 DEFINED AS THAT REGIME Р соуевмнв activities 
IN THE 


‚ p EST, F] ASSIGNS THE 
FOLLOWING INTERPRETATION TO THE FULFILMENT OF THE OPTATIVE 
MODALITIES CONNECTED WITH cA. ЈЕ Т ISANAIM не А ло 
с А PROVIDES ( OL) SUFFICIENT MEANS AND ( po ALL NECESSARY 
MEANS FOR REALIZING T ще А, THEN T IS FULFILLABLE IN 
сл. F] CLEARLY CORRESPONDS TO THE PURPOSEFULNESS OF c A 
AND WOULD BE VIOLATED IN ANY SITUATION WHERE ( @ ) ( p ) 

HOLD BUT T HAS BEEN (OR WILL BE) OBSTRUCTED. 
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(2) THE SECOND SPECTRUM WHICH WILL BE DESIGNATED FREEDOM 
OR Fo AND WHICH IS DEFINED AS THAT REGIME Р covemins ac- 
nviries © А SUCH THAT по Аст ше А 15 FORCED BY COERCION, 
FRAUD OR ANY OTHER VIOLATION OF THE FAIRNESS OF MEANS PROVIDED 
ЕОВ THE COURSE OF c A. Ip єзт,с А 15 SAID TO POSSESS 
PROPERTY Fo WHENEVER EVERY ACT IN сл IS FREE FROM COMPULSION, 
1D EST EXERCISED IN ACCORDANCE WITH THE CREATIVE SUBJECT'S FREE 
WILL. CLEARLY, THE SATISFIABILITY OF Fo CAPTURES EXACTLY WHAT 
15 INTENDED BY JUSTFULNESS ос А AND THE SPECTRUM OF Fo- 
MODALITIES IS PRECISELY ALL INSTANCES OF INSTALLMENTS OF GIVEN 
ACTIVITIES сл FOR WHICH FAIR MEANS HAVE BEEN PROVIDED, 


у. THE SPECTRA OF MODALITIES FOR с А THUS SPLIT INTO TWO 
BASIC COMPONENTS, F) AND Fo. Bv PASSING TO THE DIRECI LIMIT 
OF THE PROJECTIONS OF F AND Fo ON ANY cA. THE COMPOSITE 
F) F2 OBTAINS, ІТ CORRESPONDS TO THAT REGIME Р ков имен 
FREEDOM; AND FREEDOM2 HOLD SIMULIANEQUSLY AND ке А Poss- 
ESSES PROPERTY Ру Fo WE SHALL SAY THAT Р із в ЕТНЕВИС ron 
cA OR THAT THE ACTIVITIES COMPRISED BY THE SITUATIONS GEN- 
ERATED ве А ARE ELEUTHERIC ACTIVITIES IN THE REGIME P. 
- THE BASIC TENET ОҒ YEsENIN-VoLPiN's ELEUTHERIC ETHICS oR 
our ULTRA ETHICS 15 THAT ALL MODALITIES CONNECTED WITH JUST 
AND PURPOSEFUL activities е А. , INCLUDING THEIR SPECTRA; 
ARE REDUCIBLE TO THE MODALITIES OF THE DIRECT LIMIT F) Ру, 


МІ, A ROUGH INDICATION OF THE GROWTH OF C А мдү ве Given 
BY DESCRIBING THE IREE STRUCTURE ASSOCIATED WITH с А , Des- 
renaren ву PL, . Ат те вот, < >, ©], посато 

THE INITIAL ACT IN © А, WHILE AT EVERY BRANCHSC......, > 
мок < >, С], INDICATES FOR EACH NODE оғ A BRANCH, 
THE CATEGORY OF THE DECISION INVITED AT THE NODE IN AEDITION 
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TO THE INTENSION FOR THAT CATEGORY АТ THE GIVEN LOCI, 

TREES OF THE KIND Я, DEPICT THE SEARCH IN WHICH THE 
CREATIVE SUBJECT DEVELOPS ACTIVITIES FOR THE PURPOSE OF ATTAIN- 
ING SOME DESIRED RESULT(S) INVOLVING c А і 

То DESCRIBE THE INNER MAP PRESUPPOSED ВУ WAY OF 28 . 

ІТ IS МОТ SUFFICIENT TO LOOK ONLY AT THE INDICES AT THE NODES 

ОЕ а, BUT, IN ADDITION, IT IS NECESSARY ТО МАР Ч, 

ІМТО АМ ЕХТЕМРЕР ТВЕЕ, ау > IN WHICH THE SEARCH ІМ c А 1 

FUNCTOR-MISE, GOES OVER INTO THE DOMAIN OF THE THEORETICAL 

ACTIVITY CONNECTED WITH THE FULFILMENT OF THE SEARCH IN cA 1 

THIS FUNCTOR IS CALLED THE Ха -РВОЈЕСТИМ OF TREES ОҒ KIND 
Ч, (cr. DIALOGUE AND ЇМРА55Е DIAGRAMS). 


VII. | WHEN UNDERSTOOD AS AN EPISTEMIC OPERATOR, THE CREATIVE 
SUBJECT, Ў , MAY BE CONCEIVED OF AS GROUNDED BY THE FOL- 
LOWING AXIOMS, THE CLOSURE OF THESE AXIOMS UNDER THE CON- 
SEQUENCE RELATION IS DENOTED Тн( 2 ), І.Е. THE THEORY ОР X, 


AXIOMS FOR Хо. 

и Ху Хн з 

и: Ув —. 

Hn Зно бух». — Es. 


IV: А Ук. ^ 
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уп 5 5 Чо) Ar) 


Чи) X & Aia) 


THE GENERAL IDEA IS NOW AS FOLLOWS, THE BASIC RELATION H 
IN THE CONTEXT Ek 15 INTERPRETED АВ " 5 
HAS DECIDED OR SOLVED «ОЙ AT THE N STAGE OF HIS INVESTI- 
GATION OR RESEARCH IN СА", WHERE «РИ DESIGNATES AN 


INTENSION OR PROBLEM CONNECTED итне А ‚ THE LOGICAL OPER- 
ATORS 7, Св, v AND ==> ARE GIVEN THE FOLLOWING 


INTERPRETATIONS: 


xd | y] SIGNIFIES THE TASK OF OBTAINING THE ABSURDITY OF 
THE SOLUTION OF 


A 
Ах =] 


Ы " " “ SOLVING BOTH .ОУаю Z 
Е Іш; el е ^ " ^? по EITHER A on @ 
ЕЕ | A, B || з "o uwo no n THE PROBLEM “2 


GIVEN ANY SOLUTION 


о.” 
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IN ADDITION: 


Яо |. О SIGNIFIES THE TASK OF SOLVING THE VALUE OF Т 
у SUCH THAT «OI a); 


WHERE Яс) IS THE OPERATOR DESIGNATING THE EXISTENTIAL CON- 
SIRUCIION PRINCIPLE. 


AMONG sOLVABLE PROBLEMS IN TH( Ж ) WE MENTION THE FOLLOW- 
ING TASKS (EXERCISE): ; 


Y — @ A B — в — /-- @ q 
A --С ABZ — GF — Фу 2) 
AM —- 27 == 27 (3) 


AA — @ ---Ф — -о/ ш) 
A — п У — 87 — 7027 (5) 
З v е ) — и ^v (6) 


^N ( € A е ) Сб, Фу-Ф--- € X. 0) 
ме, BRA) (8) 


REMARK: Bv (8), CONSISTENCY оғ TH( 2) Is ESTABLISHED, 
LE, Тн( 2) 13 А NON-TRIVIAL THEORY (I.E. EPISTEMICALLY 
PALATABLE) , | 


(HISTORICAL) REMARK: L.E.J. BROUWER наз THE FIRST LOGICIAN 


TO FORMULATE PRINCIPLES SIMILAR TO THE ONES GIVEN ABOVE. 
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IHE HIERARCHY OF DEGREES OF MODALITIES 


(п) INCREASINGLY STRICTER AND STRICTER Соноен- 
SATIONS OF ÁcTS ОР CONFIDENCE (BY ARROWS) 


(5°)с,А»—> xš ELEUTHERIA (IN ARROWS) 


° 
(4) »“” мын (Consistency оғ ARROWS 
(Нивевт"5 2ND pRoBLEM)) 


(3) > ücIIQNS AND PROCESSES (WITH ARROWS) 
(2) > AWARENESS (оғ Авконз) 
(1 ) | | Вввонз (АТ POINTS ОҒ CONDENSATION) 


(0) O PLasMA (PER Аввон5) 
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МИП: LET US NOW BRIEFLY PAUSE OVER THE FORMALISM SO FAR INTRO- 
DUCED FOR THE PURPOSE OF ACHIEVING A BROADER VIEW OF OUR 
SUBJECT, 

Ir 15 A GENERAL РАСТ THAT ANY аспупус А PROCEEDS ON THE 
BACKGROUND OF OTHER ACTIVITIES cA, FOR WHICH THE RELATION 


а» AC cA, 
HOLDS FOR EVERY ,, (WHERE с А С cA, READS сл 


15 INCLUDED IN с А or c А, EXTENDS с А). 

THE EXIERIORIZED ELEMENTS OF cA , Т.Е, HOSE BELONGING TO 
SOME c А, BUT NOT IN cA. CAN OFTEN BE ENCOUNTERED AS OB- 
JECTS MENTIONED IN ANY RELEVANT PART OF c А. Bur, SIGNIFI- 
CANTLY, THEY MAY NOT PARTICIPATE CONSTRUCTIVELY IN ANY CREATIVE 
SITUATION IN ннісн с А IS REALIZED (AS OPPOSED TO THE GIVEN 
INTERIOR ELEMENTS OF c А). THE PROCESSES OF EXTERIORIZING 
PARTS OF AN ACTIVITY THAT IS GIVEN, PROCEED ON THE UNFOLDING 
оғ THE MODAL COMPONENTS OF THE ACTIVITY, WHICH, ESSENTIALLY, 
DETERMINE THE SCOPE OR RANGES OF THE CONCEPTUAL FRAMEWORKS THAT 
GO INTO THE INTERIOR OF THE ACTIVITY. 

WHEN МЕ SAY THAT А MODAL COMPONENT ACIS ON AN ACTIVITY, WE 
ARE REFERRING TO A HIERARCHY OF (DEGREES OF) MODALITIES; THAT, 
WHEN FULLY DEVELOPED, CONSTITUTES THE SPECTRA OF MODALITIES 
не А (СР, THE DIAGRAM ОҒ THE HIERARCHY OF DEGREES OF 
MODALITIES), 

Ву A RANK 2 OR 2ND DEGREE MODAL OPERATÓR IS TO BE UNDER- 
STOOD THOSE MODALITIES WHICH PARTICIPATE IN SHORTER (I.E. 
ERAGMENTARY) LINES OF REASONINGS OR OTHER MORE GENERAL AC- 
TIVITIES INVOLVING THE USE OF INTERPRETED SIGNS (LIKE THE 
BRACKETING OPERATION). ПАНК 1 IS ASSIGNED TO THOSE MODALITIES 


NOTES ON TOPOSES & ADJOINTS 


8 


WHOSE CARRIER ACTIVITIES CONSIST IN THE USE OF (AT MOST) 
UNINTERPRETED SIGNS OR МО SIGNS AT ALL (LIKE THE SINGULAR AWARE- 
NESS OF THE PRESENCE OF A PLASMA). THERE 15 NO UPPER BOUND ON 
THE ASSIGNMENT OF RANKS TO MODALITIES IN THIS HIERARCHY, AS 
SHOULD BE EXPECTED ке А HAS THE PROPERTY F] Fo. THE RANK OF 

A MODALITY REFLECTS THE COMPLEXITY OF ITS DEPENDENCE ON MODAL- 
ITIES OF LOWER RANK AS WELL AS OF THE 
VINDICATED BY THE SITUATIONS GENERATED BY cA. түс А ros 
WHICH THE PARTICIPATING MODALITIES АВЕ ASSIGNED RANK 23 15 
CALLED А IHEORETICAL ACTIVITY. ОМ THE OTHER HAND, RANKS BELOW 

3, LE. < 3, ARE CONNECTED WITH DREAM ACTIVITIES, (THERE 
EXIST SOME BORDERLINE CASES OF ŠRD DEGREE MODALITIES, NOTABLY 
INTUITIONISTIC MoDAL MUSIC, WHICH, ALTHOUGH GROUNDED IN THE 

LAW OF SUFFICIENT REASON, NEVERTHELESS MAY BE SAID TO BE A 

DREAM ACTIVITY, DUE TO THE PRESENCE OF A DEONTIC MIRACLE IN 

THE ACTIVITY), 

АВ TO BE EXPECTED, THE THEORETICAL ACTIVITY OF È , № 
DETERMINED BY THE Жар-еолстия, MAKES ESSENTIAL USE ОҒ 
MODALITIES OF RANK „> 3, ІМ PARTICULAR, FOR ANY PROSPECTIVE 
INTERPRETATION OF AN ELEMENT IN THE CLASS OF OBJECTS REFERRED 
то AS І0Р05Е5, IT IS ESSENTIAL TO NOTE THE RANK OF MODALITIES 
PARTICIPATING IN THE OBJECT, BY WAY OF EXAMPLE (AND INTIMATE 
PEDAGOGY!), IN 10Р05Е5 RANK IS INCREASED BY INTRODUCING STRONGER 
CONCEPTS OF INEINITY AT POINTS WHERE AN END COULD HAVE BEEN 
PRESCRIBED, THE UN-ENDING OF A PROCESS, 1,Е, ITS POINTS OF 
INFINITY, 15 CONNECTED WITH THE EUTURE OF ITS UNFOLDING, WHICH 
MAY BE NEAR OR ВЕМОТЕ, ВҮ REASONINGS ABOUT THE SCALES BETWEEN 
THESE POINTS, WE CAN IMAGINE DIFFERENT LENGTHS OF RAMIFYING 
INFINITARY PROCESSES INCLUDING THEIR "ZEONIAN" EMBEDDINGS 
WHICH DISTINGUISH THEMSELVES BY THE DEGREE OF INFINITY TO WHICH 
THEY CONVERGE., THE DIAGRAM MAY BE UNDERSTOOD AS А 
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"UNIVERSAL" (LAWVERE) FOR SUCH SITUATIONS. 


IX: Ав WILL SOON BECOME APPARENT; CLASSIFICATIONS ОЕ ARROWS 
MAY BE CONSIDERED THE MAIN PROBLEM Or CONSTRUCTIVE CONCEPT- 
UALISM тм CARTESIAN CLOSED CATEGORIES, wHERE C 15 CONCEPT ов 
CATEGORY. THAT 15, МЕ WILL LOOK AT MORPHISMS OF THE (DEVELOP- 
MENTAL) KiND C а= CC жж. ССС а .......... (VIDE INTI- 
МАТЕ PEDAGOGY EXERCISES IN THE ARTS OF BELLES LETTRES:). 

GENERALLY, WHAT IS INTENDED IS THAT ARROWS Go PROXY, FOR THE 
MEANING RELATION OBTAINING BETWEEN THE TERMS SITUATED ON BOTH 
SIDES OF THE ARROW-SIGN. THERE АВЕ, GENERALLY, NO RESTRICTIONS 
ON THE KIND OF OBJECTS THAT ARE PERMITTED TO APPEAR AS (THE) 
FIXED VALUES OF THE TERMS. THE COLLECTION OF ALL OBJECTS WHICH 
MAY BE SUBSTITUTED FOR THE VALUES OF THE TERMS OF THE ARROW- 
SIGNS, IS CALLED THE UNIVERSE, Ü , WHICH THE MEANING RELATION 
WILL BE SAID TO REFER IO, WHENEVER INTERPRETED. 

THE MEANS FOR DESIGNATING TERMS IN THEIR OCCURRENCES IN SOME 
COLLECTION OF ARROW-SIGNS REQUIRE ACCESS TO SOME VOCABULARY, 
У, ву WHICH THESE DESIGNATIONS BECOME EXPRESSED, Ву Ly 
НЕ DESIGNATE THE LANGUAGE GENERATED OVER V , г.в. ALL 
FINITE SEQUENCES OF sYMBOLS OF V , Сү, SHALL DESIGNATE 


THE GRAMMAR GENERATING Ly . (FOR FURTHER DETAILS, SEE THE 
THEORY OF SEMIOTICS), 


X: WHEN WE ARE CONSIDERING THE ABSTRACT MECHANISMS OF OUR 
LANGUAGE OR OF COLLECTIONS OF SIGNS IN GENERAL, THEIR UNDER- 
LYING REALITY OR "DEEP STRUCTURE" IS WHAT ESSENTIALLY CONTRIB- 
UTES TO THE SENSE OR MEANING OF THESE MECHANISMS, FOR EACH 
FRAGMENT OF A LANGUAGE OR COLLECTION OF SIGNS, WE HAVE TO CON- 
SIDER WHAT KIND OF WORLD OR FORM OF LIFE IS DEPICTED BY THIS 
FRAGMENT (ITS MODEL(S)), DEPENDING ON THE CONTEXT, THE MEANING 
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THAT А SIGN RECEIVES МАУ BE CALLED THE HWORLD-LOCATION OR LOCI 
OF THAT SIGN. [Е THE SIGN IS A LOGICAL SIGN, WE MAY ALSO 
SPEAK OF THE LOGICAL COORDINATES AS THE MEANING(S) THAT THE 
SIGN RECEIVES, 

THESE LOCATIONS OR COORDINATES MAKE UP THE CORE OF THE 
UNDERLYING REALITY OF OUR SIGNS. REALITY BEING A RESULT ОЕ 
AUTHORITY, TO WIT, THE RESULT IMPOSED BY ITS AUTHOR(S), THE 
LIFE OF THIS "REALITY IS RESTRICTED BY THE STANDARDS OF ETHICS 
WHICH THE AUTHOR LEGISLATES BY HIS DEMARCATION BETWEEN ADMISS- 
IBLE AND INADMISSIBLE SYMBOLS AND SIGNS, THE MENTAL VACUUM OF 
OUR CONVENTIONALISTICALLY SUSTAINED CULTURE IS BUT A SECOND- 
ORDER CONSEQUENCE OF SOCIETY'S FALLACIOUSLY DEVELOPED MODAL- 
ITIES, ІМ ORDER TO CORRECT OUR FIRST IMPRESSIONS OF THIS 
STATE OF AFFAIRS IT IS ADVISABLE TO LOOK AT SOME OF THE DEEPER 
MODALITIES OF OUR EXISTENCE, AS EXEMPLIFIED BY THE DEONTIC AND 
ОРТАТЛУЕ ONES, 

CONSEQUENTLY, WE MAY NOTE THAT CONNECTED WITH THE UNDER- 
LYING REALITY OF THE USE OF SIGNS IS WHAT MAY BE TERMED 
RELEVANCE THEORY, ID EST THE STUDY OF AIMŠ AND MEANS ASSOCI- 
ATED WITH ANY REALITY, SOME SIGNS MAY LACK A MEANING SIMPLY 
BECAUSE THEY WERE INTENDED AS AN АСТ OR GESTURE; WHICH, OF 
COURSE, MAY LACK MEANING (IN A WELL-DEFINED SENSE) BUT MUST ВЕ 
ASSOCIATED WITH AN AIM, АМ AIM IS ANY DESIRE TO ACCOMPLISH А 
CONSTRUCTION BY SOME GIVEN MEANS, [Е THE LATTER ARE LACKING 
(OR INSUFFICIENT) WE SHALL SPEAK ABOUT IDEALS AND INSTEAD OF A 
CONSTRUCTION WE SHALL SPEAK OF A IENDENCY (TOWARDS THE IDEAL). 

ÜNE ОР THE BASIC TENETS OF QUR (ELEUTHERIC) RELEVANCE 
THEORY IS ITS COMMITMENT То JUST AND PURPOSEFUL ACTS OF COM- 
MUNICATION, ID EST ACTS FREED FROM OBSTACLES, FRAUD AND CO- 
ERCION, OBVIOUSLY, THIS PRINCIPLE IS CLEARLY RELATED TO IDEAS 
IN ETHICS AS WELL AS EPISTEMOLOGY (оғ CERTAINTY) AND IT CON- 
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STITUTES А CORNERSTONE ОР OUR GENERAL THEORY OF MODALITIES. 
WHICH WILL BE DEVELOPED IN А SUBSEQUENT PAPER. 


PURPOSEFULNESS MEANS, ABOVE ALL, THAT THE MEANS ASSOCIATED 
WITH THE AIMS ARE SUFFICIENT FOR ACHIEVING THE AIMS. THAT IS 
TO SAY, AN AIM WHICH IS NOT REMAINING AN IDEAL IS BY DEFIN- 
ITION WITHOUT PURPOSE IF IT LACKS THE NECESSARY AND SUFFICIENT 
MEANS ASSOCIATED WITH ITS FULFILLABILITY. ОР COURSE, IF AN 
AIM IS FOUND PURPOSELESS, IT CAN STILL BE RETAINED, IF DESIRED, 
AS AN IDEAL, Вот THEN THE IDEAL IS PROPERLY CALLED IDLE UNLESS 
1T BECOMES (OR ALREADY IS) ASSOCIATED WITH A SEARCH FOR MEANS 
THAT SUFFICE FOR SUSTAINING THE TENDENCY ON WHICH THE IDEAL 
DEPENDS, 

THE JUSTNESS OF AN ACT IS SIMPLY ITS ADMISSIBILITY IN THE 
CONTEXT OF ITS APPEARANCE, FOR INSTANCE, IT IS REQUIRED THAT 
A NEW ACT IS COMPATIBLE WITH PREVIOUSLY COMMITTED PURPOSEFUL 
ACTS IN THE SENSE THAT IT DOES NOT OBSTRUCT ALREADY ACHIEVED 
ACTS OF COMMUNICATION. [Е AN OBSTRUCTION WOULD FOLLOW FROM 
SOME SPECIFIC ACT IN cA. THEN THIS FACT WOULD BE AN INDI- 
CATION OF THE FAULTINESS OF THE LOGIC BEHIND THE ACTIVITY, 
WHICH, ACCORDINGLY, ONE IS OBLIGED TO REVISE OR SIMPLY ABANDON 
IN ORDER TO SECURE THE ELEUTHERIC CONTINUATION OF cA. 


XI. ACTIVITIES DECOMPOSE INTO INDIVIDUAL SEQUENCES OF ACTS 
WHICH ULTIMATELY EXHAUST THE ACTIVITY. АМОНб THE "ATOMIC" ACTS 
YIELDED UNDER ANY SUCH DECOMPOSITION IT IS DESIRABLE (IN ORDER 
TO AVOID CONFUSION) TO DISTINGUISH BETWEEN ORGANIC ACTS, I.E. 
THOSE CONNECTED WITH INTERFERENCE WITH THE PHYSICAL WORLD, AND 
EPISTEMIC ACTS, WHICH INYOLVE INTERFERENCE WITH OUR ABSTRAC- 
TION CAPABILITIES, І.Е, THOSE ACTS WHICH MAY BE DESCRIBED AS 
PURELY MENTAL. Ав IS PLAIN, CONSTRUCTIVE CONCEPTUALISM FOCUSES 
MAINLY ON ACTIVITIES WHERE THE LATTER ACTS DOMINATE, USsUALLY, 
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с А: OF THIS KIND ARE REFERRED TO AS THOUGHT PROCESSES AND 
CODED IN THEIR EXTENSIVENESS BY THE UNIVERSAL Z usa, 

AN APPEARANCE OF A SIGN HAS AT LEAST TWO EPISTEMIC STRUCT- 
URES ASSOCIATED WITH IT, VIZ, ITS AND ITS DEEP 
STRUCTURE, RESPECTIVELY, ÜNLY IN A LOGICALLY PERFECTED 
LANGUAGE (A SATURATED LANGUAGE) DO THESE TWO STRUCTURES СО- 
INCIDE, IN OTHER LANGUAGES THE COINCIDENCE MAY VARY, AND IT 
BELONGS TO THE TACTICS OF ATTENTION or THOSE LANGUAGES TO DE- 


TERMINE THE EXACT PROJECTION OF SURFACE FORM ONTO ITS СОМ- 


PANION DEEP STRUCTURE FORM. 

THE PROJECTION RULES OF THE SIGN DETERMINE ITS WORLD 
LOCATION AND THUS GIVE US THE COORDINATES OF THE SIGN'S UNDER- 
LYING REALITY. THIS IS PART OF THE CRITERION FOR THE MEANING- 
FULNESS OF THE SIGN'S APPEARANCE AND IT IS ALSO PART OF THÉ 
CRITERION FOR EVERY INTRODUCTORY OCCURRENCE OF A SIGN, IN WHICH 
THE RULES OF PROJECTIONS ARE LAID DOWN, 

THE ACQUISITION AND USE OF A SIGN IS A HIGHLY INTRICATE МЕТ- 
WORK OF MENTAL PROCESSES CONDUCTED UNDER YARIOUS SPECTRA OF 
MODALITIES WHICH OPERATE ON ALL ACTIONS THAT REQUIRE PARTICI- 
PATION UNDER THE RULES OF USE ОР SIGNS, ІТ IS RATHER A TRAGEDY 
THAT PEOPLE HAYE OVERLOOKED THE DEEP CONTRIBUTION OF THESE 
MODALITIES TO THE FUNCTIONAL AND CREATIVE ASPECTS OF THE USE OF 
SIGNS, WHICH, INCIDENTALLY, PARTIALLY ACCOUNTS FOR THE DE- 
TERIORATING STANDARDS NOT ONLY OF COLLOQUIAL AND POLITICAL 
LANGUAGE BUT ALSO OF SUCH HIGHLY STYLIZED FORMS OF CONDUCT AS 
ARE PRESCRIBED BY THE CODES OF JURISPRUDENCE AND INTERNATIONAL 
LAW, 

DIGRESSION: PRESENT STANDARDS ARE TRULY A POOR MONUMENT TO 
THE INTELLECTUAL ACHIEVEMENTS OF THIS CENTURY AND THERE IS EVEN 
AN URGENCY TO CALL FOR SOME (FUNDAMENTALISTIC) REGIMENTATION 
ON THE PART OF OUR SEMANTICS SO THAT THESE ACHIEVEMENTS MAY NOT 
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DETERIORATE INTO OBLIVION, А PLEA FOR А CONVIVIAL SEMANTICS 
ON A PAR WITH ÍLLICH'S PROGRAM FOR A CONVIVIAL RETOOLING OF 
OUR SOCIETY 1$ CERTAINLY CALLED FOR, IF THE LATTER AIM SHALL 
NOT REMAIN AN (IDLE) IDEAL., IN PARTICULAR, THE FACT THAT OUR 
LANGUAGE (IN DISTINCTION TO IHEIRS) IS ALSO ONE OF OUR MOST 
PRECIOUS TOOLS (FOR ANY AIM) CANNOT BE EMPHASIZED SUFFICIENTLY 
IN THIS CONTEXT, (WARNING: DoN'T CONFUSE THIS PLEA WITH АМУ 
CONVENTIONALISTIC REVISION OF OUR SPEECH HABITS) ` 


ХИ. То suM ир. ONE OF OUR BASIC AIMS IS TO IMPLEMENT А 
FAMILY or LANGUAGES CL, WHICH МАУ REFLECT ВУ ITS VERY DESIGN 
THE CONDITIONS FOR PURPOSEFUL ACTS OF COMMUNICATION, SUCH AN 
AIM OF IMPLEMENTING OUR SEMIOTICAL CAPABILITIES INVOLVES A 
CERTAIN AMOUNT OF "DEBUGGING" OF SOME (AND ULTIMATELY, ALL) 
OF THE IDLE SEMANTICAL OR HABITUAL CIRCUITS THAT PREVENT THE 
MIND FROM A CLEARED ACCESS TO ITS РОМОАМЕМТАЕ (15710) 
CREATIVE POTENTIALS. 

WITHIN SOME MODALITIES THE VERY DEBUGGING ACTIVITY ITSELF 
RESULTS IN A REFINEMENT OF OUR LANGUAGE TO THE DEGREE THAT ITS 
DESIRED IMPLEMENTATION HAS BECOME FULFILLED WHEN SUCCESSFULLY 
KILLING OFF THE BUGS. 

ÜTHER MODALITIES, HOWEVER, REQUIRE THAT MORE CONSTRUCTIVE 
PROCESSES (MEDIATED BY ІМТІМАТЕ PEDAGOGY) TAKE THE PLACE OF 
THOSE "FREE" PLACES ALONG THE DEBUGGED CIRCUITS. GENERALLY, 
THESE PROCESSES WILL NOT REMAIN FIXED AT THEIR CORRESPONDING 
SUBSTITUTED PLACES, BUT WILL PARTICIPATE IN THE INTEGRATION OF 
OTHER STREAMS OF CONSCIOUSNESS. (OBVIOUSLY; THE "FLOATING" 
CHARACTER OF THIS ACTIVITY DEMANDS ELEUTHERIA FOR THE SAKE OF 
ITS STABILITY AND (NON-PARALYZED) DEVELOPMENT). THIS PARTICI- 
PATORY FUNCTION WILL BE REGARDED AS THE MAIN SOURCE FOR THE 
ARISING OF NEH MODALITIES AND WITH THE LATTER NEW MOODS OF 
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CONSCIOUSNESS AND THEIR ASSOCIATED TACTICS OF ATTENTION. 

DIGRESSION: Ав PEOPLE SEEM TO HAVE FAILED TO NOTICE, ONE OF 
THE MAIN OBSTACLES FOR THE REALIZATION OF THIS AIM IS THE OTHER- 
WISE WELL-KNOWN CIRCUMSTANCE THAT IN ART (AND ELSEWHERE), WE 
ARE USUALLY INVOLVED WITH INTERPRETATIONS THAT YIELD TO MULTIPLE 
FORMS OF UNDERSTANDING, I.E. MOODS OF UNDERSTANDING THAT LACK 
UNIQUENESS (ONE OF THE CAUSES BEING, OF COURSE, THE "FREE FALL" 
INTO ASSOCIATIVE THINKING), CONSEQUENTLY, WHEN WE TRY TO FIX, 
IN SOME WAY, THIS UNDERSTANDING, WE FAIL TO PROVIDE FOR EVEN 
THE MOST ELEMENTARY ASPECTS OF FREEDOM] AND FREEDOM2, THEREBY 
DEPRIVING US OF THE POSSIBILITY OF PROVIDING FOR JUST AND PUR- 
POSEFUL ACTS OF COMMUNICATION IN A FIELD THAT PURPORTS TO 
DEFEND THESE VERY VALUES, THUS, NO FIXED MEANING CAN SERIOUSLY 
BE CLAIMED FOR WORKS OF ART OR ANY OTHER SYMBOLIC ACTIVITY 
(INCLUDING JURISPRUDENCE AND CODIFICATIONS OF HUMAN RIGHTS) 
THAT SOCIETY HAS PROVIDED FOR UP TILL МОМ, ОР COURSE, THERE IS 
SOMETIMES (BUT NOT ALWAYS) A CERTAIN ECONOMICAL GAIN INVOLVED 
WHEN A MULTIPLE SET OF MEANINGS CAN BE COMPRESSED INTO A SINGLE 
SIGN, BUT IF THE CLARITY OF THE SIGN SUFFERS TOO MUCH DURING 
THE COURSE OF THIS CONCEPTUAL COMPRESSION, ITS PURPOSEFULNESS 
BECOMES DOUBTFUL, AND HENCE, CEASES TO FULFILL ITS PRESUMED 
ROLE (AS FAR AS THAT ROLE INVOLVES ANY EXACT PURPOSE). 

REMARK: WHEN AN AUTHOR SHOWS THE ADDRESSEE A SIGN, AN АСТ 
OF CONFIDENCE TOWARDS THE AUTHOR TAKES PLACE WHEN THE ADDRESSEE 
INTERPRETS THE SIGN, THIS CONFIDENCE IS EXPRESSED BY TACTICS 
FOR IDENTIFICATIONS AND DISTINCTIONS THAT THE ADDRESSEE BRINGS 
FORTH DURING THE ACT OF INTERPRETATION. ІМ ADDITION THE ТАС- 
TICS OF ATTENTION, WHICH THE ALLOWANCE OR ADMISSIBILITY OF THE 
SIGN IN PART DEFINES, FURTHER RESTRICTS THE POSSIBLE MOODS OF 
UNDERSTANDING OF THE SIGN. ОМ THE OTHER HAND, TACTICS OF 
NEGLECT ARE DETERMINED BY THE SPHERE OF CONFIDENCE THAT EMANATES 
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FROM THE AUTHOR WHEN ADDRESSING THE ADDRESSEE. THAT IS TO SAY, 
WHAT 15 NOT EXPLICITLY EXPRESSED BUT PRESUPPOSED BY CONTEXT OR 
OTHER RELEVANT CLUES, CAN ONLY BE RETRACED BY FOLLOWING THE 
TACTICS OF NEGLECT AUTHORIZED BY THE SITUATION IN WHICH THE 
ACT OF COMMUNICATION TAKES PLACE, ANY NEGLECT NOT AUTHORIZED 
BY THIS TACTIC WILL BE CONSIDERED A VIOLATION OF THE CONDITION 
OF FAIRNESS FOR JUST AND PURPOSEFUL ACTS OF COMMUNICATION AND 
CONSEQUENTLY INADMISSIBLE FOR THE CONTEXT IN QUESTION. IT IS 
IMPORTANT TO NOTE, HOWEVER, THAT ANY NEGLECT BASED ON ALIEN 
CIRCUMSTANCES PLAYS NO RELEVANT ROLE WHEN DECLARING A NEGLECT 
INADMISSIBLE, THE ALIENNESS OF CIRCUMSTANCES IS PRESCRIBED 
BY RELEVANCE THEORY AND THE ETHICAL DOCTRINE ASSOCIATED WITH 17, 
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SEMIOIICS-I 


THE IDEA OF AN ABSIRACI LANGUAGE ORIGINATED WITH THE DISCOVERY 
OF SOME SIMPLE ALGEBRAIC PROPERTIES PERTAINING TO THE COMBINA- 
TORIAL OR SYNTACTICAL RULES GOVERNING THE PRODUCTIONS OF STRINGS 
OF SYMBOLS, ÛNE ОҒ THE MOST ELEMENTARY ALGEBRAIC STRUCTURES 
INVOLVING THESE PROPERTIES, 15 THE SEMI GROUP WITH 1, GENERALLY 
pEsiGNATED d = СА ,9 ју, WHERE THE FIRST COORDINATE DESIG- 
NATES THE DOMAIN OF THE SEMI GROUP (ALSO CALLED THE CARRIER OF 
THE SEMI GROUP) AND THE SECOND COORDINATE DESIGNATES AN ASSOCI- 
ATIVE OPERATION (CONCATENATION) CLOSED WITH RESPECT TO THE 
DOMAIN OF THE SEMI GROUP. 

OPERATIONS PERFORMED ON A CARRIER СА. ARE TERMED PRODUCTIONS 
or THE STRUCTURE (À AND THEY CORRESPOND TO SENTENCE FORMS AND 
OTHER GRAMMATICALLY SIGNIFICANT UNITS ON THE SYNTACTIC LEVEL. 

CHAINS OF PRODUCTIONS OVER од ARE GIVEN STRUCTURAL DESCRIP- 
TIONS IN TERMS оғ ТВЕЕЗ, А WHERE THE "ROOT" DESIGNATES THE 
INITIAL PRODUCTION (OR "START SYMBOL") AND THE BRANCHINGS 0Е516- 
МАТЕ THE SUCCESSIVE APPLICATIONS OF OPERATIONS ON PREVIOUSLY ОВ- 
TAINED “WORDS”, Ву THE CLOSURE or ФА НЕ mèan ALL TREES 22 
SUCH THAT T OBTAINS IN a ‚ THIS CLOSURE,CORRESPONDS TO 
THE LANGUAGE GENERATED BY а, DESIGNATED Дед, 

Ву GENERALIZING THE CONCEPT OF А SEMI GROUP WITH 1 МЕ МАУ 
OBTAIN A GLOBAL PRESENTATION ОЕ (СА). Tuis GENERALIZATION 
BRINGS US TO THE CONCEPTS or CATEGORY THEORY, oNE оғ THE HIGH- 
LIGHTS OF EXACT THINKING AFTER THE CREATION or CANTOR'S 
"РАВАОТВЕ", Bv A CATEGORY С не ЗНАШ. UNDERSTAND A COLLECTION 
or OBJECTS, CORRESPONDING TO THE WORDS ом GÀ, ABOVE, TOGETHER 
WITH A a б oF MORPHISMS, CORRESPONDING TO THE PRODUCTIONS 


GENERATING СА) . 


NOTES ON TOPOSES в ADJOINTS 


18 
ÜpJECTS WILL ВЕ теютер Д., B.I. ДУ iens AND 


мрн ЖЮ, Ә......... FOR EACH PAIR OF OBJECTS 
A ‚ В, mere 15 А set САВ ) oF мовРн15м5 Я CARRY- 
по А то В , дно, IN ADDITION, FOR each А С, an 


IDENTITY MORPHISM < А, Д ), м киттен | 
е А 
А 
Now, ТЕ THERE ARE THREE Мопрніѕмѕ Я XO. 2 SUCH THAT 
ЯА-В.ЮВ-Г,ЭГ-Д 


THEN THE COMPOSITION OF THEM SATISFIES 
ЯЮ 3 - Я dO» 
мо, ir. AASB, тнен 2 A-A яд 
А 


То COMPLETE OUR DEFINITION WE REMARK THAT A CATEGORY C IS 
ALWAYS CLOSED UNDER ARBITRARY COMPOSITIONS OF MORPHISMS, І.Е. IF 


ЯСА В, ло ЄСВ, Г), тен aways 
Я IO «C. Г, 


Тне SYNTAX ог (СА) CAN NOW ВЕ SPECIFIED AS А CATEGORY 
сЕ WHERE THE ÜBJECTS АВЕ STRINGS OF LETTERS DRAWN FROM SOME 
FIXED ALPHABET AND THE MORPHISMS ARE DERIVATIONS (TREES) ОР ONE 
STRING FROM ANOTHER, 

Ву A DERIVATION СТ) не SHALL NOW UNDERSTAND THE FOLLOWING 
ORDERED TRIPLE 


D: CIA... AUC OR es 277 


с шы ит је 
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МНЕВЕ 


(А, ....., А,) DESIGNATES THE WORD COORDINATE. 


(Я,......Я,,) 15 THE DERIVATION COORDINATE. AND 


Сабине Ала ба ) IS THE NEIGHBOURHOOD COORDINATE, 


THE LATTER GIVEN A TOPOLOGICAL INTERPRETATION (ЗЕЕ BELOW). 


THE LENGTH ZERO DERIVATION € А), ЈА > 1$ 
REGARDED As THE ДА -IDENTITY DERIVATION, WHILE THE LENGTH ONE 
DERIVATION «А. В) Я.А => В), (л - о» WILL BE 
"ABBREVIATED" Я :А => В AND PURPOSELY CONFUSED WITH THE 
"REAL" PRODUCTION А => в СА). C.ennLv CD нау ве 
y INTO АН INDEPENDENT CATEGORY, ID EST INDEPENDENT OF 


THE IMPORTANCE OF THE ABOVE CONCEPTS COMES FROM THE FACT 
THAT MORPHISMS ARE EXAMPLES OF A GENERAL CLASS OF ARROWS. 
ANOTHER EXAMPLE IS THE CLASS ОҒ FUNCTORS THAT EXISTS BETWEEN 
CATEGORIES THEMSELVES. 

А Римстов У From A CATEGORY Сто А САТЕбОВҮ “ 15 
SIMPLY TWO CLASSES OF ARROWS, ONE SENDING OBJECTS ІМ р ТО 
OBJECTS IN C, AND THE OTHER SENDING MORPHISMS IN C, то Мов- 
PHISMS IN C, ‚ FORMALLY, THE FOLLOWING SITUATION OBTAINS: 


IF ЈА 1$ А FUNCTOR BETWEEN С, AND C, + ID EST 


TCC, , THEN FOR 


every ДЕ Су, Ү лон an Оваст КА) їн С, ло 
FOR слон ЖЕСо Y assicus тне Моврнізм Y С) тн C, 
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Now, ву тнЕ SEMANTICS or 4 GÀ) МЕ MEAN А CO-FUNCTOR 
f). p—— 9. 


инЕВЕ С, оғ course, Denotes THE SEMANTIC CATEGORY AssociATED 


WITH LD WHEN GENERATED BY THE SYNTAX CATEGORY ср, 

МОКЕ SPECIFICALLY; THE Со-Римстов Ё SPECIFIES AN INTERPRET- 
ALION о Е ву такіне OBuecTs то ін CU аю 
DERIVATIONS TO Functions 1890. I OTHER WORDS, THE SEMANTIC 
CATEGORY CU coNsIsTs оғ A CATEGORY OF SETS AND FUNCTIONS AND 
THE IMAGE OF THE INTERPRETATION 7 IS CALLED THE SEMANTICS OF 
THE INTERPRETATION, FOR EXAMPLE, THE INTERPRETATION OF AN 
OBJECT A; OF THE ЗУМТАХ CATEGORY CONSISTS OF THOSE FUNCTIONS 
ШІ THAT ARE CONTRAVARIANT IN eU. (THEY CORRESPOND TO 
RETRACTS IN A ToPos). 


Ir Я is a Мовенізм iN U сс, Я 15 А Function), тнем 
THE NEIGHBOURHOOD OF f 15 DEFINED As THOSE MoRPHISMS 
A, > ......Я, ТНАТ АСТ AS IDENTITIES ON THE EXTENDED 
NEIGHBOURHOOD DOMAIN oF Ж. THAT 15, Я, Я, АВЕ 
NEIGHBOURHOODS or Í ТЕ THE FOLLOWING DIAGRAMS COMMUTE; 


A ВГ —- А ДГ 
X... Я, 
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AxBxY ——- AxJ(x T 


г 
А 
АхХвВХГ---АхДхХГ 


T 


WHERE A 1$ THE MORPHISM Я.В => Дю X INDICATES 
CARTESIAN PRODUCT. 


FURTHER EXAMPLES OF GENERAL CLASSES OF ARROWS TO BE MET 
WITH IN CATEGORY THEORY - BESIDES MoRPHISMS AND FUNCTORS - ARE 


MONO-MORPHISMS anp EPI-MORPHISMS. As ІМ THE FOLLOWING 


DEFINITION. XE, 15 а MONO-MORPHISM ın А Слтевову Є, 
IF Fon LL ЕО, Э ЕС 


Ю Г>РА ЗГ>А 


IMPLIES IO = 2 РОШ Sir 
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DEFINITION, ІШЕ 15 ам ЕРІ-МОВРНІЗМ їм А Сатесову С, 
те гов ALL EO , ЭЕС 


IMPLIES Ю-Э -ШЮ-ШЭ 


ШИ Об. ве оғ IMPORTANCE FOR THE MAPPINGS OF THE 
INNER STRUCTURES ОЕ ТОРОЗЕЗ, 

ТОРОЗЕЗ GIVE RISE TO YET OTHER GENERAL CLASSES OF ARROWS 
LIKE PULL-BACKS anp PUSH-OUTS, FOR THE MOMENT WE WILL STOP THE 
PRESENT CLASSIFICATION OF ÁRROWS, ONLY MENTIONING ONE FURTHER 
CLASS, AND LEAVING THE OTHERS FOR ANOTHER OCCASION, THIS CLASS 
IS CALLED THE CLUB OPERATORS, ©, , ингсн ASSIGNS то EACH OBJECT 
A А MORPHISM 


Ч, ТА — ФА 


WHERE У мо Ф ле 2 -Рикстояв, 
FURTHER, TO EACH MORPHISM Ж or тне uNpERLYING 2 -САТЕОВУ 


г ОЕ AL, 4 2 -CELL Morenisn E, IN THE CO-DOMAIN 2- CAT- 


EGORY д IS ASSIGNED SUCH THAT THE ALIE "SQUARE" OBTAINS: 


YA ФА 


ч Qu 


Ye ч, "Даб У 
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IwrutrivELv, (2 ıs A NATURAL. TRANSFORMATION BETWEEN CATEGORIES 
SPECIFIC NATURAL TRANSFORMATIONS WILL BE PICTURED: 


Пу У eee» X 


The CLUB OPERATOR PLAYS A PROMINENT ROLE FOR THE PASSAGE BETWEEN 
CATEGORIES, AS WHEN WE WISH TO GO FROM ONE SEMANTIC CATEGORY cU, 
TO ANOTHER SEMANTIC Слтесову PU, , WITH COMMON UNDERLYING SYN- 
TACTIC CATEGORY ©Е . Tue DEONTIC AXIOMS DETERMINING THE AD- 
MISSIBLE PASSAGES FOR SOME (2 АВЕ CALLED тнє DOCIRINE OF THE 
CLUB OF CATEGORIES (ок sust DOCTRINES FOR SCHOOLS), WHERE THE 
"CLuB" NOTION NOW REFERS TO THE CATEGORIES IN THE DOMAIN AND CO- 
DOMAIN оғ (2 . FOR EXAMPLE, A SITUATION THAT IS TYPICAL FOR 
ANY DocTRINE FOR ScHOOLS IS THE OPERATION OF PASIING ÜBJECTS 
(HERE, CATEGORIES) ІМ A CLUB, 50 ONE THING PERMITTED IS TO PASS 
FROM THE SITUATION 


"та ую 
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TO THE SITUATION 


Yo 
> 
С r 
' я, > \ю, 
TX 
> 
WHERE =>. DENOTES THE PASTING OPERATION AND Г 


IS AN ELEMENT OF THE CLUB, 


DiacRAMS OF Concept FORMATION PROCESSES UNDERLYING FORESTS 


w 


OF CORRECT REASONINGS MAKE HEAVY USE OF > , ESPECIALLY 


WHEN THE CLUB HAS MÁNY-SORTED DOCTRINES FOR ScHOOLS, 


+ + + + + 


SOME ELEMENTARY CATEGORIES (ARROW AND TIME CATEGORIES) 
(1) Ler CV se А (5МАЦ) UNIVERSE or SETS, THE ARROW 
CATEGORY 
= 
су 


WILL CONSIST OF THOSE ОВЈЕСТ5 


ЛХ, = X pos ннен Жив А оны For A ano Ж 115 
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CO-DOMAIN AND WHERE THE MORPHISMS, Т.Е, ARROWS 
, 
A : À :K, = X, » ЛХ = Y, м 


THE PAIRS OF FUNCTIONS.À,, À, SUCH THAT THE FOLLOWING 
У : 
DIAGRAM СОММИТЕЗ, E А ЛА = Л Л 


о X, 
А 


Y, Ч У, 
о 1 
(2) те СР is 4 (р1асвете) РЕ0СЕ55, тнем GV 15 тне Cat- 
ЕБОВУ ОҒ TIMES (RELATIVE er ), ТЕ INSTEAD or СУ AND/OR ep 
WE PUT THE CATEGORY ON THE FORMS 


vÊ лат 


WE GET THE (UNIVERSAL) CATEGORIES OF LOCAL AND GLOBAL TIME, 
RESPECTIVELY. ор 

Fon тнє CATEGORY су МЕ SHALL HAVE AS ÜBJECTS INFINITELY 
PROCEEDING SEQUENCES OR STRINGS 


X, > Хе X, => ° ° ° > ж.-::: 


OF ARROWS BETWEEN SETS хем AND AS MORPHISMS SEQUENCES OF 


Л.-Аавонз, LIKE THE FOLLOWING! 
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А А A А 
ххх ох... 
А, А, 4, А, 
А А А А 


%— Y,— Y,— Y 


cP 


= 
Ін TERMS оғ Аввонз, GV мо СУ DIFFER IN THE 
FOLLOWING WAY 


GV ..=.-:.ә ctr 


Рок ToPOSES AS WELL AS ELSEWHERE, THE DOCTRINAL CATEGORY 8 
Is THE FORGETFUL CO-DOMAIN CATEGORY or тне UNIVERSAL FORGETFUL 
өлі 2 


Irs ÜBJECTS ARE MANY-SORTED - BRACKETS, | ] + AND Cups, 


LJ - AND THE MoRPHISMS 2 THROUGH ITERATIONS IN 
THE CUMULATIVE HIERARCHY OF ARROW OPERATIONS »--- 


FOR DENOTATIONAL CONNECTIONS BETWEEN ÜBJECTS IN г 7 
Аму DIAGRAM FOR А СОМСЕРТ FORMATION PROCESS (GUIDED ву 


Соввест REAsoNINGS) HAS AN ADJOINTED FORGETFUL CO-FUNCTOR 
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MAPPING ELEMENTS IN THE PROCESS то CARTESIAN PRODUCTS оғ ÜBJECTS 
IN AND MoRPHISMS TO FUNCTIONS (ARROWS) IN а EVIDENTLY, 
CARTESIAN CLOSED CATEGORIES (CCC's) WILL BE THE MOST PROMINENT 
TOOL FOR CONSTRUCTING ToPosES. BY THIS LAST STEP WE ATTEMPT А 
MOVE FROM LAwERE'S OBJECTIVE DIALECTICS то NATURAL DIALECTICS 
WHERE CLUB ÜPERATIONS AND OTHER NATURAL TRANSFORMATIONS 
(«ооо ) DOMINATE OVER THE SPECIFICATIONS ОР CATEGORY 
OBJECTS. CLEARLY, E CONSIDERED AS A CATEGORY WILL BE OUR 
ALTERNATIVE TO THE CATEGORY OF ALL CATEGORIES AS A FOUNDATION 
OF MATHEMATICS AND GENERALIZED CONSTRUCTIVE СОМСЕРТЏА.15М, 

OF COURSE, AND ITS SuB-ÜBJECTS WILL STILL SERVE AS 
OUR FAVORITE EXAMPLE ОҒ INACCESSIBLE CARDINALS; ТОРО5Е5, 
Созмо15 AND WHAT NOT THAT WILL BE ENCOUNTERED IN THE PURSUIT 
OF THE DELIGHTS OF ЁХАСТ THINKING. 
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С.С. НЕММІХ 


> дом зо=2 ша 


ОТНЕЯ МАТТЕЯ$ 


SEMIOTICS-II 


ЇМ ORDER TO UNDERSTAND OUR IDEA OF A TOPOS IT 15 NECESSARY TO 
INTRODUCE SOME NOTIONS FROM IOPOLOGY, I.E. THE THEORY OF 
INVISIBLE SPACES. ІМ PARTICULAR, TOPOSES ARE INTENDED AS EXACT 
FORMALIZATIONS or TACTICS OF PARTIALLY ORDERED SPACES, ABBREVI- 
ATED AS ТОРО5, 

CORRESPONDING то THE CONTINUOUS vs. DISCRETE Mones or Тнімк- 
ING WE INTRODUCE CONTINUOUS AND DISCRETE SPACES. CoNTINuous 
SPACES ARE TERMED MEASURABLE CANTOR SPACES GENERATED ON THE 
CORE OF A CONTINUOUS PRODUCT Торогову (С-5рАСЕ5). DISCRETE 
SPACES ARE OF A BOOLEAN KIND AND ARE REPRESENTED BY, FOR EX- 
AMPLE, THE MEASURABLE 2-ЗРАСЕ, CLEARLY; FROM A SEMIOTICAL 


POINT OF VI HE INTERPRETATION DIFFERENTIATING BETWEEN A 
SPACE SIGN 4 OF THE KIND C- ок 2- , RESPECTIVELY, IS 
DETERMINED BY THE TACTIC OF ATTENTION ом тне ORDER оғ L] 2 
BEYOND THE ABOVE (BLACK AND WHITE) DICHOTOMY OF SPACES AND 
THEIR TOPOLOGIES, WE WISH TO RECOGNIZE SOME ADDITIONAL "CHRO- 
MATIC” CHARACTERISTICS, THUS WE SHALL DISTINGUISH BETWEEN 
POINT - SPACES WITH PROPERTIES SUCH As COMPACTNESS, CONNECTED- 
NESS, SEPARABILITY AND THEIR NEGATIVE COUNTERPARTS ШІСОМРАСТ- 
NESS, UNCONNECTEDNESS anD INSEPARABILITY, RESPECTIVELY, IT TURNS 
OUT THAT ALL SPACES Т МАУ EFFECTIVELY BE DETERMINED BY SUCH 
PROPERTIES ALONE AND THAT THE COMBINATIONS OF THEM DETERMINE 
THE CHROMATICS INDUCED BY DEGREES OF ATTENTION DIRECTED TOWARDS 
SPACES ds OF EXACT THINKING. WE PREFER TO CALL SUCH SPACES 


"Tr; CHROMATIC TOPOLOGIES ннен, AND ONLY ннем, THE ғтхтно оғ 


ARROWS FOR THEIR POINTS AND BASIS ARE GIVEN IN TERMS OF THE 
ABOVE PROPERTIES. 
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30 
DIGRESSION: | СнаомАтіс THREADS 


SPACES WITH PoiNT-BAsES ARE EXAMPLES OF CHAINS OF CORRECT 
REASONINGS WHERE THE CHAINS СОМЕ OUT As CHROMATIC THREADS. 

LET 0, Жэ 0, BE А CHAIN OF CoRRECT REASONING. ЁАСН 
Ө, > ies , IS A COLLECTION OF к -SENTENCES (IN THE 
STYLE OF FREGE), EACH ONE BEING OF THE FORM Г + A , WHERE 

Г,Д ARE COLLECTIONS OF SENTENCES (I.E, ÜBJECTS IN A 
зтвистове ДО). ГЕ A 15 ве КГ ‚ Т.Е, THERE IS А 
(NOT NECESSARILY UNIQUE) Совдест Reasonine ФК. ron овтлгинс 
А во Г. 

THE coRRECTNEss ог ФК. DEPENDS MAINLY ОН THE POSSIBILITY ОБ 
ASSIGNING ARGUMENTAL SUPPORTS то THE OCCURRENCES OF = - 
SYMBOLS BELONGING то В, ron ALL ies. THE A.S, oF 
A | -SENTENCE IS А JUSTIFICATION FOR THE ACCEPTANCE OF THE 
Велзонтис СВО. вЕРЕВВЕР ТО Bv THE ОССИВВЕМСЕ OF = IN THE 
CONTEXT OF A - SENTENCE, THE TOTALITY OF А,5,"5 ASSIGNED 


TO A CHAIN or CORRECT REASONING Ө 15 caLLED THE ENVELOPE or 
Ө . Те ENvELOPE 15 CHROMATIC те ITS THREADS ARE. 
0, 
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91 7 (е | ТНЕМ 7 IS SAID TO BE 


31 
(END оғ DIGRESSION) 


BESIDES THE TOPOLOGICAL NOTIONS CONSIDERED ABOVE, SEMIOTICS MAY 

BE CONSIDERED AS PROVIDING FOR THOSE 
REQUIRED TO OBTAIN A FIXED TEXT 7 , 

Ву A CONSTRUCTION PROCEDURE Ж РОК < WE SHALL UNDER- 

STAND A COLLECTION OF виез, К з, AND METHODS, , SUCH 


/ 
ТНАТ АМҮ РАВТ 7 оғ 7 15 OBTAINED BY SOME FOLLOWING or Ко, 


‚ INTUITIVELY, Ro IS THE LOGIC FOR THE MEANS 


WHEN AIMED AT e ре THE ENVELOPE FOR Ж . 


IF A LANGUAGE IS UNDERSTOOD AS A METHOD FOR INTRODUCING 


AND ELIMINATING SIGNS, EACH APPEARANCE OF A SIGN G WILL BE 
CONNECTED WITH A METHOD Фа IN EFFECT OF WHICH THE APPEAR- 
АМСЕ OF © IS OBTAINED, 

ІНЕ FOLLOWING OF A LANGUAGE 2 IS INDICATED BY CERTAIN CON- 
STRUCTIONS OF PARTS OF THE OBJECTS WE HAVE DESIGNATED F , 
GENERALLY, AN OBJECT “7 МАУ, ВЕ OBTAINED THROUGH THE FOLLOWING 

2 ТТТ OF LANGUAGES, FOR EACH ry 


1 m 
15 рт, THERE SHALL CORRESPOND A UNIQUE SET OF PARTS 


7 перат е? SUCH THAT FOR EACH T Z 
ғ е! CONSTRUCTS THE PART зе ій , ТНЕМ 40! 


CONSTRUCTS 7 (THE PARTIAL IMAGE OF 2 ), 


ОҒ А ЗЕТ 


УГ” ВЕ лат AS THE COLLECTION OF ALL Lio 


FOR WHICH CONSTRUCTS 0 , 


ЇЕ ба AND A FOLLOWING OF “Жы IS INDICATED, 


с . THE ЗАМЕ APPLIES TO F ‚7 (с) ло? с с), 
1 


CONSEQUENTLY, ЈЕ 0 = o, оо бана Од EXHAUSTS THE SIGNS 
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APPEARING THROUGH 7 Са аб) AND. е? CLEAR 

IN EACH 0) FOR ALL APPEARANCES THROUGH 7 , THEN т 15 
+ 

SAID TO ВЕ CLEAR IN ALL ОР ITS SIGNS, 


Bv A 5 01168 or А (PRE-)THEORY FOR A TEXT 7. 19067), 
МЕ SHALL UNDERSTAND А METHOD OF A CLASS OF CONSTRUCTION 


гвосеривев C/VI such тнат 
а R, C 


(2) ANY APPLICATION OF AN ELEMENT 2 ER ун ANY PREVIOUSLY 


CONSTRUCTED OBJECTS "v E 7 15 SECURED (I.E. PER- 
MITTED) IF THE RESULT OF APPLYING% ТО 7. "һе? 
ONLY DEPENDS ON (f, , ....., m E AND PARTS 


7 ; еее? SUCH тит (#7) € ў ное 27 


(3) Ir 7 1S ANY PART ОҒ И: THEN THERE АВЕ уу 
т, МИРНИХ ФЕ SUCH THAT FOR ALL PARTS 7 PRECEDING 


dms s tUm 
LET M BE A FIXED ТЕХТ, IF 7. 15 CLEAR, THEN е 


MIGHT BE UNDERCTOOD AS A DIS Пе? . IN PARE 
TICULAR, THE FOLLOWING OF у. (697) FOR CLEAR 7 MIGHT РЕ 
UNDERSTOOD AS THE FOLLOWING OF A CLEAR LANGUAGE. 

Аб EXPECTED, THERE IS NO DECISION PROCEDURE FOR RECOGNIZING 


CLEAR 7% $0 TO SHOW,THAT 7, 18 CLEAR, IT 15 NECESSARY 


TO CONSTRUCT A METHOD SUCH THAT (7) DISCRETELY CON- 


таисте @ў , GIVEN 7 , ТНЕ Ë FOR 1S THE 
PROBLEM OF RECOVERING A SUITABLE y. SUCH THAT 2 (7) 
CONSTRUCTS Á DISCRETELY, 

THE FOLLOWING SCHEME IS FOLLOWED IN EVERY SITUATION ESTABLISH 
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ING DENOTATIONAL CONNECTIONS BETWEEN SIGN-EVENTS OF DISCRETE 
CHARACTER. 


QG@,— а, | => а, — а, 


THE ABOVE SCHEMA GENERATES THE ADMISSIBLE FIBRATIONS STEM- 
MING FROM ITERATIVE DENOTATIONAL INDICATIONS. АТ ITS ORIGIN 
THE SCHEMA INDICATES THE CONNECTION BETWEEN THE SIGN ( AND 
ALL VALUES (X, оғ О, , THE VALUES (У, ARE THE POINTS ок 
MEANINGS or (У, . Ім ORDER FOR (Y, TO BE DEFINITE, THE CON- 
NECTION (У, ——* (Y, MUST BE CLEAR, ID EST THE POINTING OF 

Qr, To Qv, NUST BE CONSTRUCTED AS см а--+а) 
AND, IN ADDITION, (У, MUST ВЕ A SINGLETON OR A TERMINAL OBJECT 
EvERY SIGN FOR ToPOSES IS DEFINITE BY DEFINITION ОҒ AN ЁХАСТ 
LANGUAGE AND, CONSEQUENTLY, COLLAPSES ON THE INITIAL МОЕАМА 
л? WHEN THE CORRECT LOGICAL ANALYSIS IS PROVIDED FOR. 


WARNING: OUR USE OF THE NOTION тн?) ОВ ОҒ ТНЕ ТЕВМ 
SEMIOTICS” IS TOTALLY INDEPENDENT OF THE PRESENT FRENCH 
FASHION OF THE "LITERARY" STUDY OF "THEORIES" OF SIGNS (VIDE 
BARTH ET AL.) 
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LOPOSES. 
SHEAVES AND АрУ01115 


AN INITIAL POINT OF THE SUPPORT OF AN ABSTRACT CONCEPT FORM- 
ATION PROCESS ЈЕ 15 cALLED THE noema ОЕ Љ Ано 15 оекотер 


о o 
JI “(Is terms оғ CCC's, ЈЕ 15 А TERMINAL ОВЈЕСТ or тнє 


ASSOCIATED CATEGORY), 


o 

THE CHAIN(S) оғ ARROWS ORIGINATING AT А NOEMA ЈЕ Anp 

ASCENDING IN THE DIAGRAM OF У, VE АСУ ), 15 me 
FIBRATION ФР АЗЗОСТАТЕЮ нітн ЛО, 


А Ғтвев Вимосє ОР 18 А NETWORK OR LAITICE or FiBRATIONS 
Ф) 00000 Фо. ORIGINATING ON DIFFERENT NOEMAS AND 
ACTING ON THE FORMATION OF A PRE-IOPOS, wHERE A РвЕ-ТОРО5 15 А 
NON-EMPTY COLLECTION or SITES IN А ToPos (тнє EXTERNAL CATEGORY 
RELATIVE THE PRE-ToPOS FORMATION). GENERALLY, SITES ARE IDENTI- 
FIED BY THE IMAGE OF THE CONTINUOUS FIXED-POINT FUNCTIONS ON 


THE FIBER BUNDLES UNDERLYING A CORRECT REASONING IN ССС CONTEXTS, 


k m 
FOR EACH PAIR OF OBJECTS | а | . [al PARTICIPATINC IN A 
FIBRATION db , тне SUB-OBJECT FIBER ов ARROW CONNECTING THEM 18 
CALLED A РВЕ-МОВРНІЗМ. А COMPLETE MORPHISM Is A FAMILY ОҒ 


PRE-MoRPHISMS вецомвтме TO A FiBER Bunnie (ЕР оғ АН ABSTRACT 
CONCEPT FORMATION Process JI . 


А IOPOS, FINALLY, CONSISTS ОҒ A COLLECTION OF OBJECTS, THE 
SITES, TOGETHER WITH THE PRE-MoRPHISMS ом тнє STACKS бе Sites 
AND THE COMPLETE MORPHISMS ОЕ THE Етвев BuNDLES Фр, UNDER- 
LYING THE Topos, 
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20 
ВЕМАВК: CLEARLY, AND АЗ EXPECTED, A ToPos TURNS OUT TO BE A PARTIC- 
ши ULAR iNSTANCE OF OBJECTS ЈЕ Anp WE NOTE WITH SATISFACTION 
THE CARTESIAN CLOSEDNESS or Овлестѕ ЈЕ инем VIEWED, AS To- 
roses. ЈЕ JI 15А Topos, we ити. ивттЕ JI сле 


(оте THE Армотмтер FORGETFUL FUNCTOR ле = Е 1) 


Ком МЕ TURN TO THE TECHNICAL DETAILS OF THE PROPERTIES OF 


ТОРОЗЕ5. 


А RETRACING FUNCTION (RE) 15 AN OBJECT WHICH ACTS ОМ A FIBER 


SUCH THAT THE (TERMINAL) OBJECTS а, , I.E. THE NOEMAS, ARE FIXED 
POINTS оғ THE FUNCTION. FORMALLY, IF Í DESIGNATES THE RE НЕ HAVE 


га!) « (а) 


їл 


г (а)- 0 


THE ЗЕТ оғ Кетвастме FUNCTIONS оғ A Freer BuwpLE GD IS CALLED 
THE RETRACT оғ THE STACK GENERATED BY THE COLLECTION OF SITES FOR 
WHICH FIBRATIONS ARE DEFINED. 


Мехт, A PULL-BACK бид IS THE "STACK" ОҒ RETRACTS ОР А Topos 
SUCH THAT THE FIXED POINTS OF THE RETRACTS (GENERATED BY THE Re- 
TRACING FUNCTIONS) COLLAPSE ом THE INITIAL NOEMA а. . WHICH THEN 


o 
18 A UNIVERSAL TERMINAL OBJECT ЈЕ , тне PuLL-BACK FUNCTION САМ 


BE DESCRIBED AS THAT FUNCTION WHICH TAKES A ToPos ЛЕ AS ARGU- 
MENT (ITS DOMAIN) AND YIELDS AS VALUE THE INITIAL NoEMA, а, .- 
ÜHARACTERISTICALLY, A PULL-BACK REVERSES ALL ARROWS IN А Topos 
ле ^ Т.Е, IT IS LOCALLY CONTRAVARIANT, 


THE DUAL СОМСЕРТ OF A PULL-BACK FUNCTION Z 18 THE NOTION ОҒ А 
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PUSH-OUT FUNCTION фе WITH INTERCHANGED DOMAIN AND CO-DOMAIN. 
CHARACTERISTICALLY, THEN, THE РОЗН-ОШ. TAKES AS ARGUMENT THE ОВЈЕСТ 
до AND YIELDS AS VALUE THE Topos ЛЕ. INTUITIONISTICALLY, THIS 
WILL MEAN THAT THE PusH-ÜuT PROVIDES US WITH A (DERIVATIONAL) 
METHOD FOR GENERATING ЛЕЕ, уен ANY PRESENTATION OF Ё), , 

(А бе DETERMINES A SPREAD), 


REMARK: А SOMEWHAT PARADOXICAL SITUATION ARISES FROM THE FACT THAT 

THE DUAL NATURE OF PUSH-ÜUTS REQUIRES THAT IHEIR FIXED 
POINTS MUST ALSO COLLAPSE, Bur THE Ғіхер PoiNT OF A Риѕн- 
OUT IS А NoN-EMPTY ЗЕТ OF ToPosES (+), OR, WHAT AMOUNTS TO 
THE SAME, IT COLLAPSES THE CLASS ОҒ ALL ТОРО5Е5 ЛЕ ON 
THE SINGULAR ToPos ЛЕ : UNFoRTuNATELv, JIË 1$ NOT 
UNIQUE UPON THIS DEFINITION, Вот THAT MAY МОТ NECESSARILY 
BE A PROBLEM, SINCE EVERY ToPos ЛЕ HAS A PuLL-BAcK As- 
SOCIATED WITH IT, AND THE PULL-BACK vIELDS A UNIQUE IMAGE 
FOR EACH ToPos, У12. THE UNIVERSAL TERMINAL OBJECT 80 = 
= JI . THUS THE PARADOX DISAPPEARS IF THE DOCTRINE OF 
CLUBS OVER THE CLAN OF ТОРОЅЕЅ RESTRICTS PROLIFERATIONS OF 
FIBRATIONS THAT LEAD OUT OF THE DOCTRINE PROPER, I.E. THE 
DOCTRINE ADVOCATES THE AXIOMS or IRREPROACHABILITY амр IN- 
CONTESTABILITY AT EVERY APPLICATION or THE LAW OF SUF- 
FICIENT REASON, 


Bv A ЗНЕДЕ МЕ MEAN A _АТТІСЕ ОҒ ТОРО5Е5. SIMPLIFIED, BUT NOT 
MISLEADINGLY, A SHEAF CAN BE DESCRIBED AS А "HIGHER-ORDER" Topos 
CONCEPT WHERE QUANTIFICATION NOW IS PERMITTED OVER THE ENTIRE 
CLASS ОҒ ToPosEs. Thus, SHEAVES MIGHT BE REGARDED AS MANY-SORTED 
RAMIFIED TYPE-STRUCTURES OVER THE UNIVERSE OF ToPOsES, As SUCH, 
WE SHOULD EXPECT THEM TO REFLECT CERTAIN LOWER-ORDER PROPERTIES, 
І.Е. PROPERTIES ASSOCIATED WITH ТОРОЅЕЅ (sucH As ССС), 
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CONSIDER ANY RANK FUNCTION APPROPRIATE FOR A SHEAF, THEN 
THE SHEAF 15 SAID TO BE NORMAL IF 175 RANK EXCEEDS THE RANK OF 
THE ТОРОЅЕЅ BELONGING TO IT. FORMALLY, WE MEAN THAT A SHEAF 
FORMS, IN A CERTAIN SENSE, THE SUPREMUM or тнє RANKS OF ITS 
ТОРОЗЕЗ, Он THE OTHER HAND, IF THE RANK OF THE SHEAF FORMS THE 
INEIMUM or THE RANKS ОҒ ITS ТОРО5Е5, IT WILL BE SAID TO ВЕ 
REGRESSIVE. КЕ CAN EXPRESS THIS SITUATION BY NOTING THAT EACH 


JI 
ToPos ЛЕ IN A REGRESSIVE SHEAF ЛЕ HAS RANK > 1, AND 


FOR MOST CASES THE RANK OF A REGRESSIVE SHEAF WILL BE EQUAL 
TO 1, 


ІТ 15 DESIRABLE TO ADHERE TO DOCTRINES THAT AVOID REGRESSIVE 
ЗНЕАУЕЗ AS THEY TEND TO BE TOO SIMILAR TO CONVENTIONAL(ISTIC) 
ART OBJECTS AND THEIR FALLACIOUS MoDALITIES. CLUBS THAT ARE 
UNABLE TO MISS OUT ON REGRESSIVE STRUCTURES ARE DELEGATED TO 
THOSE ENTERTAINING IMPEACHABLE LOGICS, 


THE NoTION ОЕ RANK FOR A (NORMAL) SHEAF REFLECTS DOWN TO ITS 
ASSOCIATED ТОРОЗЕЗ, AS WE NOTED ABOVE, THE REFLEXION IS EFFECTED 


BY A NATURAL TRANSFORMATION (AcTUALLY, A GALOIS CONNECTION) 
<>N  pRESERYING GLOBAL PROPERTIES OF THE SHEÁF АТ ITS 
LOCAL REGIONS OCCUPIED BY ToPOSES AND TAKING AS IMAGÉ A PREFAB- 
RICATED CCC OBJECT ЛЕ , 


RECALL THAT THE ÜBJECTS OF THE DocTRINAL CATEGORY £. I.E. 
k 
THE DENOTATIONAL CONNECTIONS BETWEEN SIGNS OF TYPE la OR 


k Ко 
Ос la: OT la, ) CONSIST OF THE POINTS OF INDI- 
CATIONS CONNECTED WITH THE LOCAL ARROW OR PRE-MORPHISM APPEAR- 
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ING IN SOME FIBER FOR А SITE BELONGING TO THE ToPos = 1 

Тне RANK OR DEPTH OF ANY SUCH SIGN IS GIVEN BY ITS ASSOCIATED 

INDEX, Т.Е, i+ k OR i*k* 80", AS THE CASE MAY BE. ІМ OTHER WORDS, 
k k k. 

THE DEPTH OF А SIGN [а] ов | |а | m ја | ) EQUALS 

THE NUMBER OF ARROWS OR PmE-lMoRPHISMS OF THE UNDERLYING BUNDLE 

OR SINGLE FIBER THAT DEFINES THE CORRESPONDING INDICATIONS, 


Тне DEPTH OF AN INDICATION, IN TURN, IS GENERALLY EQUAL TO 
THE INVERSE OF THE RANK OF THE SITE OR STACK THAT ENVELOPES THE 
INDICATION.  ÁNALOGOUSLY, THE DEPTH OF A Topos IS IN GENERAL 
EQUAL TO THE INVERSE OF THE RANK OF ITS SHEAF AND SO ON FOR THE 
REMAINING STRUCTURES (FIBER BUNDLES, 475,4 75, ЗНЕАУЕ5, ETC.). 


ЇМ THE OTHER DIRECTION WE MAY REFLECT UPWARDS OVER THE ENTIRE 
UNIVERSE OF SHEAVES. А5 A FIRST STAGE OF THIS REFLEXION, МЕ 
ARRIVE AT А PRE-COSMOL, WHILE AT A LATER STAGE THE APPEARANCE 
or A COSMO] or coLLECTIONS OF sETS OF SHEAVES BECOMES POSSIRLE. 


Рок Совмо18, WE MAY DEFINE LEFT AND RIGHT ADJOINIS As A 
UNIVERSAL PROPERTY ОҒ EVERY (05М01. THAT MEANS IN PARTICULAR 


THAT EVERY Созмот IS SYMMETRICALLY SELF-REFLEXIVE WITH RESPECT 
то ADJOINTNESS. 


ADJOINTS ASSOCIATED WITH SHEAVES AND TOPOSES АВЕ NOT NECESS- 
ARILY SYMMETRIC, BUT NEVERTHELESS DEFINED IN LEFT OR RIGHT FORM 
FOR EVERY SHEAF AND Topos, [Е BOTH FORMS ARE PERMITTED BY THE 
DOCTRINE ON A SHEAF OR TOPOS, THE UNIVERSAL PROPERTY 15 RE- 
COVERED. SUCH SITUATIONS ARE REFERRED TO As DOCTRINAL CLUB 
CONSPIRATIONS ~ DCC's - AND THEIR ÜBJECTS ARE THE ADJOINTED 
ЗНЕАМЕЗ AND ТОРО$Е$, 
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чу 


Їм THIS MAY ЖЕ САМ CONTINUE TO REFLECT UPWARDS BEYOND THE 
005015 TOWARDS MORE AND MORE COMPREHENSIVE UNITS AND THERE 
SLENG TO ВЕ WO CONCEIVABLE ЕМО TO THE ITERATIVE APPLICATIONS 
or тие REFLEXION PRINCIPLE. Он THE OTHER HAND, DUE TO THE NOR- 
MALITY ОҒ OUR SHEAVES, THERE 13 NO CORRESPONDING INFINITE 
REGRESS OR DESCENT DOWNWARDS SINCE ALL STRUCTURES BELOW THE 
SWEAVES COLLAPSE ULTIMATELY ON THE VOID INDICATION @y i.t. 
ТЕЕ ÜwivERSAL ТЕЯМТНАЕ OBJECT Jr “ THIS PROPERTY WILL 
WENCEFORTH BE REFERRED TO AS THE WELL-FOUNDEDNESS OF THE STRUC- 
TURE IN QUESTION. ÜN THE CONTRARY, REGRESSIVE SHEAVES OR 
TOPOSES САМ NEVER ВЕ WELL-FOUNDED AND THE ЗАМЕ HOLDS FOR THEIR 
(INADMISSIBLE) DOCTRINES. 


HOWEVER, RECALLING BROUWER'S INSIGHT CONCERNING WASTEFUL PRO- 
LIFERATIONS OF UNITS, WE SHALL STOP AT THE (08М015, FOR THE TIME 
ВЕ 110, AND LEAVE TO THE INTERESTED READER TO WORK OUT THE DETAILS 
Of ТМЕ NEXT STAGE, FOR WHICH WE ON DOCTRINAL GROUNDS HAVE WITH- 
РВАНІ EVERY PREASSIGNED NAME. ІТ OCCURS TO US THAT THIS NEXT 
STAGE 15 LIKELY TO BEHAVE MORE LIKE А BLACK HOLE, RATHER THAN. 
БАУ, CONTINUOUS PLASMAS, WHILE THE PULL-BACK DIAGRAMS OF 
Созно15 WOULD BE MUCH MORE REWARDING OBJECTS OF STUDY. 
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al 


THC У ) AND THE STRUCTURE OF KIND 


Bv A CREATIVE SUBJECT 2, WE SHALL NOW MEAN AN IDEALIZED 
COLLECTION OF STREANS OF CONSCIOUSNESS , 40, ё, sss 


Bv CONSCIOUSNESS WE MEAN ANY NON-EMPTY SET Ж оғ 
STREAMS бү, 

THe BASIS or A Сомѕстоџѕмеѕѕ Æ 15 A ЗЕТ Á or POTENTIALS 
Ал, A, ee Amor sasise > DETERMINING THE RANGE OF THE 
CORRESPONDING STREAMS Фе ВО. TYPICALLY, A POTENTIAL ice 
INITIATES AND SUPPORTS THE DEVELOPMENT OF A STREAM UE ТНЕ 
PROPERTIES OF Am ARE DESCRIBED IN TERMS OF THE CURRENTS 5 
THAT JL, MAY GIVE RISE TO ALONG m AND WHOSE TOTALITY WILL 
BE DESIGNATED 2. 


сему O (E UA UJ | оеѕсявез тне GENERATING 
FIELD OF THE TACTICS OF ATTENTION coNDUCTING ACTIVITIES 
оғ Х АТ DIFFERENT STAGES OF HIS CONSCIOUSNESS DEVELOPMENT, 
Ву AWARENESS ив SHALL MEAN THE Consciousness or ARROWS 
ОП Or OCCURRING ALONG THE STREAMS © ‚ By 
Оре А), (НЕ ESTABLISH, AS USUAL, THE DENOTATIONAL CON- 
NECTIONS BETWEEN ALL VALUES OF СК „THAT ARE VALUES OF (Y, . 


ARROWS PARTICIPATE IN CONCEPT FORMATION PROCÉsSES, THE KNOWL- 
EDGE OF ARROWS 18 SUBSUMED UNDER THOSE ARROW POTENTIALS фо 
WHICH БОВСЕ С, + THIS FORCING ВЕГАТТОМ BRINGS INTO ATTENTION 
THE DENOTATIONAL CONNECTIONS WHICH SPRING FROM THE FIBRATION 
OF THE UNDERLYING CONCEPT FORMATION PROCESS. WHEN 6, BELONGS 
то SOME Х , THE STREAM а DESIGNATES АМУ SUSTAINED FEELING 
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OF AWARENESS DIRECTED TOWARDS THE FIXED POINTS OF SOME MENTAL 
PHENOMENON WITHIN THE REALM OF Х "5 CONSCIOUSNESS. THE CORRES- 
PONDING ARROW POTENTIALS ф, ARE REFERRED TO AS THE НОЕМАЗ. 
JY or і. ‚ FINALLY, THE MIND оғ Æ IS DESIGNATED 


220102 ОФ 
THE CONSTRUCTION оғ THE (INFINITE) cLass = 0 ЛО Z UJ 
1S BASED ON TWO CONSTRUCTION PRINCIPLES AS FOLLOWS: } 


бімен А ЙОЕМАТІС Basis ЧИ кок ОвуЕстз A... A. ,...... , 
а..,..... ,(ннісн АСТ AS OUR DESIGNATED ELEMENTS), А 
SIMPLEX (О OBTAINS IFF ONE OF THE FOLLOWING HOLDS: 


D G = l.l, ов тне BRACKETING OPFRATION 
OR 


» о (а, ја 
ов тнє UNION OPERATION. 


THE cLOsURE оғ D anp 2) ов YC ELIAUZUWV 
DESIGNATES THE UNIVERSAL MIND оғ ХО RELATIVE тнє Basis Ч, 
x 
МЕ use X^ TO SIGNIFY THE CORRESPONDING ÜRJECT. 


Tue Шлояам/ А or Х, А(У), INDICATES THE Basis 
AND THE STATE OF GROWTH OF THE STREAMS OF CONSCIOUSNESS с. 
EMANATING FROM THE DESIGNATED ELEMENTS До , Дуо ....., , 

Шин п 


THE D'AGRAM FOR > OVER р IS DISPLAYED ON THE FOLLOWING 
PAGE, 
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па. Н па) 


па! $ пал 
1 : 1 
га : гам 
1 1 1 


а. а. а. а............ 
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CARDINALS 
11 
1-MODAL SPECTRA 


Ву тне CARDINAL or AN OBJECT K, CaRD(K), WE MEAN THE MEASURE OF 
THE SIZE OF К. THERE IS A SMALLEST CARDINAL, VIZ. Camp(f), 
WHERE (Й) PoINTS TO AN ЕМРТУ ÜBJECT. 


OPEN PROBLEM: Is THERE AN Овуєст К SUCH THAT FOR EVERY OBJECT 
К’ DIFFERENT FROM К, САВО(К) > CaRD(K'), WHERE 
> DESIGNATES THE BINARY PREDICATE "GREATER 
THAN"? 


ler К sea CLASS OF CARDINALS. [F THERE IS A CARDINAL кк 
SUCH THAT FOR ALL CARDINALS Ке K Савр) > CARD(K'), THEN 
К is BOUNDED ABOVE, [Е THERE IS № SUCH CARDINAL, THEN K 
1S UNBOUNDED AND CLOSED IN ITS COFINALITY. THE COFINALITY OF 
К їв тне cLAss оғ CARDINALS BELONGING TO THE ULTRAFILTER IN 
THE UPPER SEMI-LATTICE Or K AND WHICH 15 cLosED UNDER ALL 
REGULAR CARDINAL ÜPERATIONS Саво | - | . 


THE INVENTION ОҒ NEW CARDINALS BECAME ONE OF THE MORE 
FASHIONABLE PASTIMES DURING THE 6078, THUS WE HAVE BECOME 
ACQUAINTED WITH SACHS CARDINALS, SILVER CARDINALS, SOLOVAY 
CARDINALS, RAMSEY CARDINALS, ROWBOTTOM CARDINALS, JUsT TO MEN- 
TION А FEW, THE INVENTION OF THESE CARDINALS WAS OFTEN CON- 
NECTED WITH THE NEW MODELS FOR ЗЕТ THEORY, AS THEY BECAME KNOWN 
IN CONNECTION WITH PAUL CoHEN s FAMOUS FORCING CONSTRUCTIONS. D) 


THIS FASHION HAS BEEN WELL DOCUMENTED IN THE RECENT LITERA- 
TURE AND ITS ÜBJECTS CONSTITUTE SOLID PIECES OF THE Авт OF Con- 
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CEPTUAL THINKING, AND CERTAINLY A SPECIMEN OF A-ART, [МОЕРЕМО- 
ENTLY OF THESE CONTRIBUTIONS, WE NOW WISH TO INTRODUCE THE 
NOTION OF A SPREAD CARDINAL Савр №), wer l-«X,X» 
Is A SPREAD нітн Æ 17s SPREAD LAW or FUNCTIONS FROM SEQUENCES 
Поло Пу ........... INTO THE TRUTH SPACE 0.1) 
AND x° ITs COMPLEMENTARY LAW DEFINED ON THE FIELD OF 5 
AND TAKING VALUES AMONG PREVIOUSLY CONSTRUCTED MATHEMATICAL 
ENTITIES, 

Саво( 1d) exists soLELY ін 1-MODAL SPECTRA FOR INTUITION- 
ISTIC REASONINGS. Bv THE PREFIX 1- WE EXPRESS AS USUAL MAXIMAL 
MODAIL. DEPTH, SO THAT THE NOTION CARD( У) WILL DEPEND ON THE 
FOLLOWING BASIC OPERATION: 


9 
THE CLOSURE OPERATOR over тнє SPACE OF INTENSIONS e , 


КОВ EXAMPLE, BY 
Ол] 


WE MEAN THE CLOSURE OF INTENSION Л, є Е , OR, IN OTHER 
мовоѕ, THE INTUITIONISTIC INTERIOR IMAGE or тнє NOEMA Л, ін 


THE MODALITY О „~ INDICATED ABOVE, THE III YIELDED BY AN 
APPLICATION óf Є , Аз ABOVE, IS SUCH THAT 

CARD(III) = CARD( У) FOR THE SPREAD > ASSOCIATED WITH 
THIS APPLICATION, 


PREPARING FOR THE THEOREMS BELOW, WE INTRODUCE THE DISTINC- 


ттом BETWEEN SMALL CARDINALS амо LARGE CARDINALS, Bv SMALL 
CARDINALS ме MEAN ÜBJEcTs К sucH THAT САКО(К) AND К 15 CON- 


SIRUCIIBLE нітнім GUDEL'S CONSTRUCTIBLE UNIVERSE L oR IN 
irs JENSEN REFINEMENT J , ME THINK OF THE "REAL" (CaNTORIAM 
WORLD У AS CONTAINING, AT LEAST, THE HIERARCHIES L ов J. 
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ЇЕ WE RESTRICT | OUR ATTENTION JUST TO THE CONSTRUCTIBLE LEVELS 
IN V , WwESHALL WRITE V = L ок V = J . (THE FOR- 
MER EXPRESSION 15 ALSO KNOWN AS THE AXJOM OF CONSTRUCTIBILITY. 
FIRST FORMULATED BY GÖDEL, 1938), 

ІР K 15 an Овоєст аю Carnot K) a K 15 нот con- 
sTRUCTIBLE IN L or J , THEN Слао K ) 15 л LARGE 
CARDINAL. Ім OUR LANGUAGE, THE MOST OBVIOUS LARGE CARDINAL 
15, OF COURSE, САВО( Ji 

Ву WHAT WAS SAID ABOUT THE RELATION Ө л] = Ш ABOVE, 

МЕ МАУ МОМ 5ТАТЕ 


ТНЕОВЕМ 1: Бу єву ЗевЕЛО САВО ЧАС 
Саво 25) 15 совтавео по 


ТНЕ Цавов Савогнац Е 


Re: The OPEN PROBLEM ABOVE, ONE MIGHT THINK Е 15 
SUCH THAT FOR ALL K IN OUR UNIVERSE, CARD( ) > Саво(К), 


TRIVIALLY; THIS HOLDS IN EVERY Q-MODAL SPECTRUM DUE то THE 
COMPLETE COFINAL CHARACTER OF EVERY K IN O-MoDAL SPECTRA. Рок 
WHICH OTHER PREFIXES IT MAY HOLD STILL REMAINS AN OPEN PROBLEM: 


ALTHOUGH THE NOTION CARD MEASURES A SIZE OF K, WHICH WAS EX- 
PRESSED BY CARD(K) ABOVE, IT MIGHT NOT ALWAYS BE THE CASE THAT 
ЕУЕВУ К 15 MEASURABLE ALTHOUGH WE HAVE CARD(K). HENCE МЕ MAY 
INTRODUCE ANOTHER NOTION ABOUT CARDINALS, VIZ. THE MEASURABLE 
CARDINALS. FOR A COMPLETE DISTINCTION, МЕ SHALL ALSO INTRO- 


puce NON-MEASURABLE CARDINALS, 
Bv A MEASURE (4 ON K, WE SHALL UNDERSTAND THE МАР 


џи: 25.-10,1 || were (КО 15 тне TOTAL PARTITION OF 
THE PARTS AND SUBPARTS OF К COLLECTED TOGETHER (1.Е,, 2К 
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15 THE POWER SET ОЕ К) AND WHICH SATISFIES: 
ШОК) = 1 
иск) m Lact 


WHERE Ке 2К, К’ = 4060... “ОКО аш. 
ЮПЮП....... ПК = 0 Q B: ше И, № 
AN ADDITIVE SIGN, WHILE (), Í] ARE USED AS REGULAR UNIONS 
AND INTERSECTIONS RESPECTIVELY). 


THEOREM 2: | а ЗРВЕЛО Савринаг 


CARD( 5) 1.8....4...-1.4.8-6.Ё....0.4.8:1у 
НАЦ ТНЕН 11 наз А МОП- 
LR.I.V.1.5.L...T.0.T.4 L...0.E A. S.ULR.E u= 1 


THE FOLLOWING THEOREM 15, THEN, RATHER OBVIOUS: 


THEOREM 5: B-. S. P28 ЕА D САВ У LL „16. А 
ЦЕЛ ВВ A-B L E . C a R_D I.N. AL... ре 
L 11-9. E- A- 
lir, AND ONLY IF 


WE NOW STATE TWO THEOREMS FOR THE ÁDJOINTS ГУ AND 


THEOREM 4: [|], за-вов: медзоваве е 


PROOF: Ву EXPERIENCE (AND CONSEQUENTLY, ALREADY 
BY DEFINITION) 
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USES —. наз ИЕАЗИВЕ 1: 
и‹ ӘЧ 


PROOF: Bv DEFINITION, EVERY 1-MoDAL SPECTRUM 
ws 18 |Л9] (V 15, or сонс, oun 
PAST TENSE OPERATOR) 


ОБ INTEREST IS ALSO: 


THEOREM 6: Бол ану !.Ї 
ЕЕ МЕМТАВ L L У___Е-0_И-1-У.8-1-Е-М-Т 
ЕЯ" = 


mmm -2 
Нот SURPRISINGLY, THEN: 


COROLLARY: Cano С НЫ) 155208 86. 


C.8.8.D.1.8.5.L 


As was то BE EXPECTED, ЕТЕ 15 сонғсинтіү 


нота L o J, 50, 


COROLLARY: ИЛ 12 ног Сол SLT 8_U.C.I - 
Еле I Е. 


WHERE МЕ RECALL THAT L STANDS FOR GUDEL'S CONSTRUCTIBLE 
UNIVERSE. 
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FOR THE EXPERT, WE MAY ALSO MENTION: 


COROLLARY: Ву сонзтвуисттно 


LN J ^ НЕ ОВТАТ НО А 
V IRACLE 


Ров Аруотмт$ [] WE HAVE THE FOLLOWING: 


THEOREM 7: O ІЗ о МЕУ МЕАЗНВ- 
а ве ВЕГОН | Л?| інге 


CARD( O О ) = Савр( 22) 


вир ШЕТЕН. Бов НО ,>2 
15 [x] Мвазувавье 


THUS, WE HAVE THE RATHER SENSATIONAL 
ТНЕОВЕМ 8: Le 080 [ ] ) = смо ), 


ІН ЕМ CARD( Г] ] 


оз тоне LEAST MEASURABLE 
САВРІМВІ 


PROOF: EITHER BY FINE SENSES ОК, ALTERNATIVELY, 
BY THE FOLLOWING CONSIDERATIONS. 


Put ис E - „10 = 0, 


ТНЕМ МЕ МАУ РИТ 


1 «|ле| 


m 
о 
n 
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т CD. IN THEOREM 4 ABOVE, МЕ STATED THE М№м-МЕАЗИВАВ ТТУ 
оғ ШЕ Ву ARROWS, ІТ FOLLOWS THAT E 
ALSO 18 NoN-MEASURABLE AND IN FACT EACH m 18 


Now-MEASURABLE. THIS 15 ONE OF THE BASIC FACTS 
UNDERLYING THE FINE SENSES LEMMA GIVEN IN ANOTHER 


PART OF THIS WORK. 


(1) (св, А.В... MATHIAS: THE SURREALISTIC LANDSCAPE OF SET 
THEORY AFTER COHEN. DEPT ОҒ MATHEMATICS, UCLA, UmpERGROUND, 1967) 
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<п-о-г2во 


11 


ат 


EOnoomo 


1X 


17 


pm 
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TOPOSES AND ADJOINTS 


BY CHRISTER HENNIX 


A SURVEY OF THE FORMATION OF ABSTRACT CONCEPTS 
FROM CANTOR TO LAWVERE 


МорЕВМА MUSEET, STOCKHOLM 


4,9,1976 ~ 17,10,1976 


I, Ішізіше Рвосв85.РІЕСЕ5 


0. Composite CoNrINUOUS INFINITARY Мдує-Ровм ((ELEcTRONIC 
SINE WAVES) - (QUOTED WORD OBJECT FROM LINCOS РОВ LA MoNTE 
Young; 1969 = )) 


Ol, Авоматіс (ніне #4 ((SusaNNA'S) SUPER SENSUALISM, 
COLLABORATION РТЕСЕ WITH Susanna КАЕ, 1975 - ) ------- 
E waq Cau акъа (ORGANIC MOLECULES IN AIR) 


li SHoRT [NEINLTARY PROCESS ................. (Дсвиште, 1973) 


2, Море, ғов SET Theory, Е РРР ОСА (Асвүыс, 1973) 


(OBJECT IN THE CATEGORY OF ALL CATEGORIES) 
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52 
3. Open Porny SET or МЕАЗУВЕ 0 .......... (LETRASET. 1971) 


Us, ЗЛВАЈОНРИНЕЗ лезь аа ll. Qu наа (AcRvLIC, 1971) 


5%, ВИВА: DAR 25455552626 (STAINLESS STEEL,1975) 


(ANSWERING A QUESTION ОҒ WALTER De HARIA ВУ USE ОР 
BRouwER's BAR THEOREM) 


6^. Tur Least Non-MEASURABLE 
CARDINAL уп акти ал наа аж (STAINLESS STEEL, 1973- ) 


7“. Тне LEAST MEASURABLE CARDINAL (STAINLESS STEEL, 1973- ) 


Це: ВАШИТЕ- С сысы (STAINLESS STEEL. 1970) 


(“= MADE 1976 Pv SPECIAL AGREEMENT WITH Мово VrRKSTAD АВ, 
Моском (UpDEHOLM)) 


EXEBCISE.PIECES --.............................. (1976- ) 
9, ЕХО ОА (LETRASET) 
10. ЕЕВС 52 Белекова сов авеввелењеве (LETRASET) 
Ја Бон ух хал ажиааа тавих (SOOT ON ALUMINUM) 


(2 - мо C -SPACES ог АВЗТААСТ Тороговт ез) 


loeosts Сомрутев Момітов DisPLAvs (DIA PROJECTIONS 
12. Jopos #1 1974- ) 
15. Toros. #2 


NOTES ON TOPOSES & ADJOINTS 


132 


VI. 


VII: 


VIII: 
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14. Тороз #3 20, Topos #9 
15, Іороз #4 21. Торов #10 
16, 100$ #5 22. Торов ФП 
17, lors #6 25, Toros #12 
18, Торов #7 24, Торов #15 
19. Topos #8 25. Toros #14 


LANGUAGE_PIECES 
26, (FRAGMENTS FROM) LINCOS (For (ILLUMINATED DIAS) 
INTERGALACTIC COMMUNICATIONS) - (INFINITARY DRAWING, 1969) 


АвзтвАСТ, NoNsENSE PIECES (TYPEWRITER & LETRASET) 


28; КІБЕНЕ"5- SLASH ,......-..2-2.--.-2------24 (LETRASET) 
29, FIRST COMMUTATIVE DIAGRAMS ... (REPRODUCTION TECHNIQUE) 


(AFTER ErLENBERG - MACLANE, 1942) 


APPENDIX 
30; БОРЕ S [2 cus aere. cn (REPRODUCTION TECHNIQUE) 
Slo UENSEN E о алати c сива ( * (c) 
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